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THE SCOPE OF RAYMOND’S 
ACTIVITIES—Soil Investigations... 
Foundation Construction ... Harbor 
and Waterfront Improvements... Pre- 
stressed Concrete Construction... 
Cement-mortar In-place Lining of 
Water, Oil and Gas Pipelines. 


... the finest 


STVUCTUVES 
vest on 


RAYMOND 


FOUNDATIONS 


BOK SINGING TOWER 
Mountain Lake, Florida 


arcuitect: Zantzinger, Borie & Medary, 
Philadelphia 

contractor: Horace Burrell & Son, 
Philadelphia 


RAYMOND 


CONCRETE PILE CoO. 
140 Cedar Street - New York 6, N.Y. 
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Branch Offices in the Principal Cities of United States 
and Central and South America 
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For New Tuscaloosa 
Municipal Sewer Project 


More than 44,000 feet of Vitrified Clay 
Pipe are being installed to serve a 
growing residential area in Tuscaloosa, 
home of the University of Alabama. 


Because Clay Pipe proved outstanding 
over the years in Tuscaloosa sewerage 
installations, it was again first choice for 
the current $170,000 sewer expansion 
program. City engineers throughout the 
country rely on the dependability and 
proven performance of Vitrified Clay 
Pipe for sanitary sewers. It’s guaran- 
teed for 50 years! 


Clay Pipe is readily available, too. It’s 
all clay —an abundant, non-critical ma- 
terial. And it’s chemically inert, unaf- 
fected by acids, detergents, or wastes 
from home garbage disposal units. It’s 
the one pipe that never wears out! 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N. W., Washington 6, D. C. 
206 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, IIL. 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio 
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Solving water problems is our business. Our engineering 
files contain over 40,000 case histories cross-indexed for easy 
reference. Whatever your problem—whether it involves sterili- 
zation, coagulation, pH control, taste and odor control, or water 
filtration — %Proportioneers% has the experience and equip- 
ment “in stock” to solve it. 


°o Proportioneers % 
Model 47 Chem-O-Feeder 
... for hypochlorite, alum, soda 
ash, lime, ferric sulphate. 


) May we help? 
the Heavy Duty Midget Chlor-O-Feeder. 1 ... send for data and recommendations 


Simple, adaptable, dependable. Recommended to %.Proportioneers, Inc.%, 360 Harris Ave., Providence 1, R. I. 
for a wide range of water treating applications. 


Proportioneers% world famous “Little Red 
Pump” 


Technical service representatives in principal cities of the United States, Canada, Mexico, and other foreign countries. 
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Lithograpbed on stone for U. S. Pipe and Foundry Co. by Jobn A. Noble, A. N. A. 


PIPE LINE CREWS encounter all kinds of 
conditions from deep woods to the congested 

streets in the heart of a large city’s business district. 
This cast iron pipe installation could be either a 

water supply line from a mountain reservoir or a sewer 
force main leading to a remote treatment plant. 

If it were a gas transmission line it would, of course, 
be mechanical joint pipe. 


U. S. cast iron pipe in sizes from 2-inch through 
24-inch are cast centrifugally in metal molds with 
bell-and-spigot, mechanical joints and plain 

ends. The pit cast process is used in producing all 
sizes of flexible joint and flange pipe as well 

as all pipe 30-inch and larger. Highly developed 
production controls guard the uniformly 

high quality of U. S. Cast Iron Pipe. 


United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S. A. 
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¢Dependable 


*Economical 
Efficient 


FLUSH-KLEEN SEWAGE EJECTORS 


The proven clog-proof pump for handling row sewage or liquids 
containing coarse or stringy matter. Incoming sewage flows 
through idle pumps. Incoming solids are retained on a screen. 
Screen is backwashed when pump starts — all solids ore carried 
to discharge pipe. Pump handles only strained liquids. 


“PAKAGE™ SEWAGE PLANTS 

A unit specifically developed and planned for small community 
housing developments or industrial plants. Handles sewage 
flows from 50 to 500,000 golions per day in single or multiple 
units, Excellent for population equivalents from 100 to 5000. No 


specially trained plant operator required. 


SWING DIFFUSERS AND PRECISION TUBES 

Swing Diffusers assure uninterrupted operation without costly 
stand-by tanks. Individual swing units are easily raised for in- 
spection and diffuser cleaning. Lowest cost simplified cleaning 
restores new tube performance, permitting maintenance of 
lower blower pressure. Wide-band air diffusion means no un- 
cerated center core. 


> 


COMMINUTOR 

Sewage solids are automatically screened and cut without re- 
moval from the line of flow by the Comminutor. Eliminates han- 
dling, burial or incineration of screenings. No odors, unsightli- 


ness or fly nuisance. 


CHICAGO 


PUMP COMPANY 
SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY CHICAGO 14, ILLINOIS 
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Faster, easier loading . . . because A-C Motor Scrapers 
have up to 20 hp. to handle every struck yard... 
plus offset cutting edges and “center-boiling” load- 
ing action that spills the dirt evenly, filling corner 
voids for full capacity loads. 


How Allis-Chalmers Motor Scrapers 
help Cut Cost per Yard = 


teams up with big, traction-type tires that gear it to 
the road . . . move capacity loads at 22.5 mph. And 
operating clearance of 20 in. helps keep it from 
hanging up on rutted haul roads. 


- 


Positive, forced ejection . . . eliminates wasteful Easy operation. From foam rubber seat to fin- A dirt-moving “package” that makes every sec- 
circling or other time-consuming methods of ger-tip control, shock-free hydraulic steering ond count. The powerful HD-20 torque con- 
removing the load. Allis-Chalmers’ patented and full visibility, a TS-300 operator has verter tractor is an ideal teammate for the 
forced-ejection system plus high apron lift every available help for safe, sure, speedy TS-300. It synchronizes to scraper speed at 


+ 


bulldozes dirt out of the bowl fast every trip work. Balanced weight distribution and low contact . . . automatically loads at fastest 
. . . without extra wear and tear on power center of gravity make A-C Motor Scrapers speed conditions permit with less strain on 
control unit cables and clutches. easy to maneuver even at top speed. operator and equipment .. . gives scraper an 


extra fast start to the fill. 


TS-300 MOTOR SCRAPER TS-200 MOTOR SCRAPER Your nearby A-C dealer will be glad to give you more yardage- 

E 14 cu. yd. struck capacity 10 cu. yd. struck capacity boosting facts about job-tested, job-proved Motor Scrapers. 
é. 18 cu. yd. heaped capacity 13 cu. yd. heaped capacity H 

BS 280 hp. Buda diesel or 176 hp. Buda diesel or e can also tell you where you can see them at work and talk 

275 hp. Cummins diesel 165 hp. Cummins diesel to the men who own and operate them. You owe it to your- 


self to call or stop in soon. 


(AC) THE FINEST LINE ON EARTH ALLIS-‘CHALMERS 


RACTOR DIVISION—MILWAUKEE 1, U.S.A. 
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- Paved areas made smooth, 
colorful, resilient with 


Walk-Top gives a proved, uniform, protective, 
weor-resistant seal for all types of pavements. 
In all parts of the country Paving Contractors 
and “Hot Plant” operators are now using Walk- 
Top to satisfy the demand for a smooth, colorful 
surface that is grit-free, resilient, and weather- 
proof. They have found that this easy-to-use 
material —applied cold—offers an economical 
method of sealing all surfaced areas. 


This photograph shows the green walks on 
Bedioe's Island around the Statve of Liberty 


ERE 


Home-owners are proud of their distinctive 
“Walk-Top-sealed” driveways 


FOR PLAY AREAS 


Walk-Top seal is standard for thousands of school play areas through- 
out the country. In San Francisco, for example, over 2,000,000 sq. ft. 
of school playgrounds, both old and new, have been sealed with 
Walk-Top in the last two years alone. Other typical applications may 
be found in Akron, Pittsburgh, Washington, D. C., Providence, 
Fresno and Cincinnati. Seal onl Park Authorities in these cities 
and in many others repeatedly specify Walk-Top. 


WALKS AND PARKING AREAS* 


Walk-Top is used extensively on all types of paving to provide a fast- 
draining, void-filling seal that is colorful, smooth and resilient. 


FOR DRIVEWAYS 


Walk-Top, easily applied cold over the old pavement, by brush or 
squeegee, gives a clean, enduring, colorful seal—at low cost. 


WALK-TOP is available through Dealers and Contractor-Distributors through- 
out the country. Contact our nearest office for information. 


WALK-TOP and Play-Yard Binder for Playgrounds—Laykold Wearcoat and 
Resurfacer for Tennis Courts—standards of quality for over twenty years. 


*For oil-resistance ask for Colfix Jet Seal. 
SEND FOR FREE ILLUSTRATED BOOKLETS 


AMERICAN 
Bitwmmwis 2 Asphalt 
COMPANY 


E. Providence 14, R. 1. Perth Amboy, N J Baltimore 3, Md. Mobile, Ala. 
Columbus 15, Ohio Tweson, Ariz. Seattle, Wash Baton Rouge 2, La. Mo. 
Inglewood. Calif. Oakland1,Calif. Portland7, Ore. Washington 6, D.C. 


ay 

Red, Black or Green. Long-Lasting ...Easy to apply = 
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Now — taking its place in the outstanding line of 
Bucyrus-Erie heavy-duty quarry and mine excavators 
is the field-proved 42-yard 110-B —a convertible 
shovel-dragline which can give you bigger output 
in rock, ore, or dirt at lower cost than any other 
machine of like capacity on the market today. 


Like the larger 150-B (6-yard) and 190-B (8-yard) 
machines, the 110-B features Bucyrus-Erie’s exclu- 
sive shovel front end. The strong, light two-section 
boom reduces weight and speeds digging cycle, yet 
provides ample strength for tough digging. Tubular 
dipper handle, free to rotate in saddle block, permits 
digging with one corner of dipper without intro- 
ducing torsional strains. Powerful effective rope 


crowd reduces swing inertia because crowd machin- 
ery is located on revolving frame. And, twin-dual 
hoist ropes concentrate power where needed to pull 
dipper through toughest banks. 


Before you buy any machine in the 41-yard 
range, investigate the 110-B. It will give you con- 
sistently large ouput at lowest cost per yard. For 
detailed information, write today for Bulletin 
110-B-1. 


BUCYRUS 


SOUTH MILWAUKEE, WISCONSIN 
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FRANKLIN SQUARE, Long Island, N.Y. 
500,000 Gatien Double Ellipsoidal Tank. 
Diameter 50 ft, head range 39 ft, 
height to bottom 95 fr. 


added to the scores of 


® ELEVATED TANKS 


by 
PITTSBURGH 
*DES MOINES 


HEMPSTEAD, Long Island, N.Y. 


1,250,000 Galion Radial Cone Tank. 
Diameter 74 ft, head range 40 ft, Diameter 50 ft, head range 39 ft, 
height to bottom 110 ft. height to bottom 126 fr. 


Pittsburgh-Des Moines Elevated Steel Tanks serve densely-settled 
Long Island from the great metropolitan center of Brooklyn, 
through the busy commuter towns, to remote villages in the eastern 
rural areas. The dependability and satisfactory performance of 
these structures recommend them continually to communities 
desiring improved water service. We will be glad to supply 
complete details and consult on your requirements, upon request. 


PITTSBURGH*DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
PITTSBURGH (25) .... . 3470 Neville Island DES MOINES (8), 971 Tuttle Street 
NEWARK (?) ... 251 Industrial Office Bldg. DALLAS (1), 1275 Praetorian Bldg. 
CHICAGO (3), 1274 First National Bank Bldg. SEATTLE........578 Lane Street 
LOS ANGELES (48), ....6399 Wilshire Blvd. SANTA CLARA,CAL.,677 AlvisoRoad 
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Dozens of Uses - 


The thousands of satisfied owners are still finding new 

uses for the able and versatile Allis-Chalmers Model D 

Grader. It has proved again and again that it has the 

power and capacity to do outstanding work on both con- 
struction and maintenance. 

Usefulness of the Model D is multiplied by several easily 

mounted attachments: hydraulically controlled rear-end 

. loader, shoulder maintainer that is interchangeable with 

the loader, scarifier, both V-type and blade snowplows. 


MORE POWER, NEW FEATURES, LOW COST 
For even greater performance ability, power for the Model 
- D has been boosted to 40 brake hp. Also, leaning front 


Backfills ditches, packs and levels 
ground, loads excess dirt to trucks. 


\ 


Handles light construction on 
streets, roadways, etc. 


: Loads sand, dirt, snow —any ma- 
terial — to trucks. 


Cuts and cleans ditches, slopes 
banks, grades shoulders. 


Terraces, builds diversion ditches, 
does miscellaneous grader work. 


Stockpiles, handles any bulk ma- 
terials with 5é-yd. bucket. 


Thousands Users 


wheels and power circle turn now are available (optional). 
With these and other big-grader features such as tandem 
drive, ROLL-AWAY Moldboard, tubular frame and hy- 
draulic blade lift — the Model D's original cost still is but 
one-third that of a large grader. Operating costs are low, 
too. 

Your Allis-Chalmers dealer will be glad to demonstrate 


what the versatile, economical Model D can do for you. 
AWAY is an Allis-Chalmers trademark, 


40 Brake hp. * 8,800 Ib. (bare) 
Four speeds forward to 25.6 mph., reverse to 3.3 mph. 


~~ 
Scarifies, with plenty of down pres- 
sure, accurate hydraulic control. 


Mixes thoroughly, with rolling ac- 
tien of ROLL-AWAY moldboard. 


Levels for home building, park- 
ing lots, play areas, etc. 


Landscapes, grades lawns, slopes, 
ditches around housing projects. 


Rough grades, spreads and cleans 
up on street or road construction. 


Designed for your jobs 
Built to take it 

* Easy to operate 

Easy to service 


TRACTOR DIVISION + MILWAUKEE 1, U.S.A, 
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> 
Water jor Generations to come 


Dallas 


Prefers 


oncrete 


Pressure Pipe 


In 1915 Dallas installed the first concrete 


pressure pipe in its water supply system. 


Since 1945 several additional miles have 
been built, and at present a new 23,300 ft. 
line is under construction. 

Dallas engineers prefer concrete pressure 


pipe because it is easy and economical to 


PRESSURE 


install —it requires little or no maintenance 
—and it has a permanent high carrying ca- 
pacity. Another important reason for its 
selection is that water pumped through con- 
crete pressure pipe stays clean—thereby 
minimizing any odor, taste, and color diffi- 


culties. 


Like Dallas, many other cities, large and 
small, are specifying concrete pressure pipe 
for their water systems. If your city is plan- 
ning additional water lines, or replacements 
for old lines, be sure to investigate the ad- 


vantages of concrete pressure pipe. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, Illinois 
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— EAVY DUTY DITCHER 


MODEL 


4 4. C for lowest cost per foot of french 
in all weather 


VERTICAL BOOM 


DITCHER 


SAVE ON JOBS 
LIKE THESE: 


Highway Widening 

Sewer, Water and Gas 
Distribution 

Pipe Line Construction 

Airport Drainage 

Uncovering Joints 

Placing Conduit Tile 

Building Foundations 

Farm Tiling 

Grave Digging 


tcaves vertical walle... square outs.» mee! 
expensive handwork. 


closely spaced buckets pare small increments as a milling | 


machine cuts metal, 
slips when overload occurs .. . automatically re-sets itself 


Only Barber-Greene offers so many proved 
ditcher advantages to save time and money on 
all trenching operations. For instance, the Ver- 
tical Boom means a compact, easily maneu- 
vered machine: digs straight down, right up to 
walks, foundations, underground pipes, etc. ... 


digs all the ditch ...no expensive handwork re- 
quired. The Vertical Boom stays down — the 
harder the digging, the harder the buckets hold 
it down. Cuts trench to 8-3" depth, 24” wide. 
Self-cleaning “kick-out” buckets operate in a 
vertical plane ... produce the famous B-G mill- 


Barber-Gre 


ing action that cuts through coral, frozen ground, 
caliche and other formations that completely 
stop other ditchers. 

Another time- and money-saving feature is 
the exclusive B-G overload release that slips on 
overload and automatically resets itself until 
the obstruction is removed or the operator stops 
machine—and then it re-sets itself for continued 
operation, protecting machine, hidden mains, 
cables, etc. 

Plan to put the advantages of the B-G Model 
44-C to work for you. 


‘MMlinois, U.S. 


CIVIL ENGINEERING * May 1953 


- 
i 
— 


High-speed, high-capacity hauler on Lexington Dam—a 225-HP Caterpillar DW20 Tractor 


with No. 20 Scraper. Travel speed—20 m.p.h. 


Load—20 cu. yd. heaped, 15 cu. yd. struck. 


How Atkinson raced winter 
to complete Lexington Dam 


An important step in the Santa Clara 


Valley Water Conservation District's 
program was taken with the completion 
of the new Lexington Dam. On Los 
Gatos Creek just north of the old town 
of Lexington, California, it is designed 
to climinate floods and restore the fall- 
ing water level of this highly productive 
agricultural valley. Annual wastage from 
the creck has averaged more than 27,000 
acre feet. The dam, with a storage ca- 
pacity of 25,000 acre feet, makes it 


possible to salvage nearly all this wastage. 


The $1,433,310 Lexington Dam is 
an carthfill structure, 175 feet high with 
a top width of 50 feet and a maximum 


12 


thickness through the base of 1,200 
feet. The project really involved two 
carthmoving projects of about the same 
size. Before construction could be 
started on the 2,000,000 cu. vd. dam, it 
was necessary to relocate 1.77 miles of 
the Los Gatos-Santa Cruz highway 
around the dam. This contract, with the 
State Division of Highways, was about 
$1,400,000 and involved moving 
2,000,000 yards of highway fill, more 
than half of it in one fill 800 feet long 
with a maximum depth of 135 feet. 


BIG YELLOW FLEET USED 
Major carthmover on both 2,000,000- 
yard projects for the contractor, the 


Guy F. Atkinson Company, South San 
Francisco, was Caterpillar* equipment. 
To mect tight schedules, the company 
concentrated on a big yellow flect of 
tractors, bulldozers, scrapers and en- 
gines, first on the roadway, then on the 
dam. Here speed was vital, with mid- 
November, 1952, the target date, to 
beat winter snow and rains. 


Atkinson zoned the equipment. 
Tracks and ‘dozers were used on short 
hauls. Cat* wheel-type DW20 and 
DW 10 Tractors, with scrapers, handled 
the long hauls. And motor graders did 
duty on clearance and road mainte- 
nance. The company also took every 


May 1953 * CIVIL ENGINEERING 


7 
| 
‘ 
¥ 
= 


advantage of standardization. Both 
moves paid off in big production with 
a minimum of down time. And the 
nearby Caterpillar Dealer, with gen- 
uine parts and on-the-spot service, 
helped contribute to the profitable 
performance. 


Time and again, standardization on 
Caterpillar units has proved a good in- 
vestment for contractors. There are 
many reasons. The equipment is the 
most standard of any earthmoving 
line. Stamina to stay on the job work- 
ing is built into every part of every 
machine and engine. Many parts are 
interchangeable. Maintenance is sim- 


Tough as they come —a Caterpillar Husky worker—a Caterpillar Ds Trac- 
No. 12 Motor Grader. More than 9 tor with No. 8S Bulldozer does its stuff 
out of 10 Caterpillar Motor Graders in rugged going on the dam. The Ds 
ever built are still on the job. packs 130 HP at the drawbar. 


A Caterpillar D13000 Engine powers this 
Gardner-Denver Compressor, furnishing com- 
pressed air for drilling shot holes. Production: 
200 feet of 24g-inch holes per 74-hour day. 


plified. Operator familiarity makes for 
increased efficiency. And it’s a major 
time and trouble saver to be able to 


call on one source for all service. 


ASK FOR A DEMONSTRATION 

For complete information about any 
unit in the Caterpillar line, see your 
dealer. Ask him to show you what it 
can do on your job. Name the date — 


he'll demonstrate! 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


* Both Cat and Caterpillar are registered trademarks — ® 
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WHAT DO WE MEAN BY 
MODERNIZED CAST IRON PIPE? 


We mean still stronger, tougher pipe with 
sustained carrying capacity because it is 
centrifugally cast and centrifugally cement-lined. 


All of our member companies have centrifugal 
casting facilities for producing tougher, stronger 
modernized cast iron pipe. All can supply this 
pipe with cement lining, centrifugally applied. 


This centrifugally-cast pipe is lined, when 
conditions require, with cement mortar centrifugally 
applied. Result—a tuberculation-proof pipe with 
sustained carrying capacity and, therefore, reduced 
friction loss and pumping costs. 


If you want the most efficient and economical pipe 

a ever made for water distribution, your new mains will be 
laid with centrifugally-cast and centrifugally-lined 
cast iron pipe with either bell-and-spigot or mechanical 
joints, Cast Iron Pipe Research Association, Thos. F. Wolfe, 


Managing Director, 122 So. Michigan Ave., Chicago 3. 


The Q-Check stencilled on pipe is 
the Registered Service Mark of the 
Cast Iron Pipe Research Association. 


iron 
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This cast iron water main, uncovered 
for inspection, is in its 104th year 

of service in Buffalo, N. Y.—one of more 
than 40 cities with century-old 

water or gas mains in service. 
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DISPOSAL and FILTRATION 


PLANTS, RESERVOIRS, 
FLOOD WALLS, 
DAMS 


The form tie used for water tight walls must, of course, 
be leak proof. The type of tie which is truly leak proof 
is determined by the anticipated height of head, and the 
resultant pressure. 

Superior Snap Ties, and standard and Cone-fast Coil 
lies, give satisfactory results for low heads, but for high 
heads, the use of Superior Water Seal Ties provide a 


real and justifiable insurance against leakage. 


Superior Water Seal Snap Ties, and Coil Ties, both stand- 


ard and Cone-fast, are provided with a water stop in the 
form of a securely fixed washer near the middle of the 
tie as illustrated. This washer effectively breaks the con- 


tinuity of the rods, preventing seepage along the tie. 


On any forming job, use SUPERIOR Concrete Accessories 
and be assured of the best in material, design and work- 
manship . . . plus the services of our experienced engi- 
neers who are always available to help plan your form 


work, 


SUPERIOR INC. 


4110 Wrightwood Avenue, Chicago 39, 


New York Office 
1775 Broadway, New York 19, N. Y. 


16 


Pacific Coast Plant 
2100 Williams St., San Leandro, Calif. 
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Horton Elevated Wash Water Tank at Dayton 


The 200,000-gal. Horton ellipsoi- 
dal-bottom elevated tank shown 
above was installed to provide wash 
water for filters at the 96,000,000- 
gallon softening and filtration plant 
serving the city of Dayton, Ohio. 
Water from the welded steel Horton 
tank is available at all times to wash 
the filters. 

Horton  ellipsoidal-bottom ele- 
vated tanks of the above type have 
many uses in municipal and private 


CHICAGO 


Atlanta 3 2167 Healey Bldg. 
Birmingham | 1596 N. Fiftieth Sr. 
Boston 10.. 1009—201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2263 Midland Bldg. 


water systems throughout the world. 
They provide an economical means 
of providing water for domestic 
service, fire protection and indus- 
trial needs. They are pleasing in 
appearance, easy to maintain and a 
most efficient solution to growing 
water demands, 

Horton  ellipsoidal-bottom ele- 
vated tanks are built in standard 
capacities from 15,000 to 500,000 
gallons. Where larger capacities 


1541 Lafayette Bldg. 
Havana ; 402 Abreu Bldg. 
Houston 2..... 2128 C & I Life Bldg. 
Los Angeles 17. . .1556 Gen. Petroleum Bldg. 


Detroit 26... 


are needed, Horton elevated tanks 
are built with radial-cone bottoms 
in standard capacities from 500,000 
to 3,000,000 gallons. For estimates 
or quotations, please write our near- 
est office. State capacity, height to 
bottom and location. There is no 
obligation on your part. 


You are cordially invited to visit our ex- 
hilt at the 1953 American Water Works 
Association Conference in Grand Rapids, 
Mich., May 10th to 15th. 


BRIDGE & IRON COMPANY 


New York 6.... .3395—165 Broadway Bldg. 
Philadelphia 3. .1652—1700 Walnut St. Bidg. 
San Francisco 4 .1584—200 Bush St. 
Seattle 1...... 1309 Henry Bldg. 
Tulsa 3.... .. 1647 Hunt Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Conditions: Fine to medium sand layered with clay. 35 foot cut, Wis gh | 
Fehtevement: Moretrench Wellpoint System made it easy to “dig in the 
_ This is just one of hundreds of case histories in the Moretrench 
New Yor Chicos ; ampo 9, do Houston 8 Texos Jer 


G-E FLUORESCENT LIGHTING provides safer, more 
uniform, shadowless illumination. To avoid 
light-blindness at portals, intensity is increased 
during bright sunlight periods. 


OPERATING ECONOMY for the new G-E equipped Norfolk-Portsmouth VENTILATION is provided by four exhaust fans, 
tunnel is provided by its variable-intensity fluorescent lighting system, Tri- each driven by a G-E 2-speed, 250 /40-hp motor. 
Clad* ventilating-fan motors, centralized control, and reliable power supply. Motors run at high speed only in emergencies. 


Continuous lines of light 


increase safety of new tunnel 


G-E electrical system for Norfolk-Portsmouth Tunnel 
also features one-man control, reliable power supply 


An outstanding feature of the 3350-foot tunnel, recently built be- 
neath the Elizabeth River as part of a bridge-tunnel project linking 
Norfolk and Portsmouth, Va., is the electrical system that helps 
handle heavy traffic with greater safety and economy. The elec- 
trical equipment was designed by General Electric engineers work- 
ing closely with the Elizabeth River Bridge Tunnel Commission, 
its consultants, Parsons, Brinckerhoff, Hall & Macdonald, who 
designed the system, and its contractor, Merritt-Chapman & Scott. 
Let G-E engineers help your engineers or consultants on electric . & ; 
equipment for heavy construction projects. Contact your local G-E ONE-MAN OPERATION is a key feature of this 
Apparatus Sales Office early in the planning stage. General Electric main control panel from which lighting, ventila- 
Company, Schenectady 5, N. Y. trade-mart of General #2? tion, andtwoG-E unit substations are controlled. 


Engineered Electrical Systems for Heavy Construction 


GENERAL ELECTRIC 
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There are several reasons why you can build 
better culverts with concrete pipe. 


Concrete pipe culverts can be designed 
economically for any combination of drainage 
requirements and site conditions. 


Concrete pipe culverts can be installed easily 
and quickly. Notice the simplicity of the installa- 
tion in the above Michigan highway photo. 


Concrete pipe culverts have achieved outstand- 
ing service records in thousands of highway 
installations in every state in the Union as well 
as under the lines of many leading railroads. 


Concrete pipe culverts have adequate strength 
to sustain the heavy overburdens of high fills. 


Concrete pipe culverts offer maximum hydrau- 
lic capacity because of their smooth interior walls 
and clean, even joints. 


Concrete pipe culverts are moderate in initial 
cost and need little maintenance. Years of service 
under state and Federal highways—and rail- 
roads — prove their exceptional durability. 


Concrete pipe culverts give Jow-annual-cost 
service—the result of moderate first cost and small 
upkeep expense over their long useful life. 


AMERICAN CONCRETE PIPE ASSOCIATION 


+228 NORTH LA SALLE STREET, CHICAGO 1, 


ILLINOIS 
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STER RENTAL PILI 


HELPS JOB 
STAY ON SCHEDULE 


Old River Lock becomes part of 
Allegheny County’s *100-million 
PENN-LINCOLN PARKWAY 


Experienced John F. Casey Company engineers had to convert 
the old lock on the Monongahela River to be an integral part of 
the new extended river wall to relocate the existing roadway 
and accommodate the new Penn-Lincoln Parkway. Casey engi- 
neers drove cellular cofferdams averaging 23’9” in diameter to 
keep water seepage to the minimum on this tremendous engi- 
neering project. Their careful planning insured an efficient, 
uninterrupted work schedule in constructing the river wall, Po: ROSTER Company 
and an important part of the schedule depended on Rental steel- Pittsburgh 10, Pa, 
sheet Piling from Foster. Foster delivered ahead of schedule, Gentlemen: 

in the exact sections (MP-112) and in the specified lengths. 


On your next Piling job, call 
Foster for the exact sections, 
in the exact lengths... on the 
job when you need it, and at 
Foster's standard low rental 
rates that allow considerable 


savi ng. JOHN F, CASEY co. 
VEL 
NEW PILING CATALOG 


H.G 
Just Released! BG. Cranston 
ector 


of Materie 
Describes steel-sheet Piling 
Sections and construction 
data. Ask your nearest Foster 


office for Catalog CV-S. Call on Foster for All Your Needs— 
RAILS + SWITCH MATERIAL 


TRACK ACCESSORIES, TOOLS 


PITTSBURGH NEW YORK CHICAGO HOUSTON W'RE ROPE AND StinGs 


Joun F Casey Company 
CONTRactORs 
30, 


YOU SAVE WHEN YOU RENT STEEL-SHEET PILING FROM FOSTER 


© May 1953 
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Jobs, we have Always found we 
©an depend on B. Foster to Supply our Piling requirements 
ali Promptly, and to Our exact SPeCifications, We know that have a be 
aN ing the right Sections ang Proper lengths of Steel-sheet Piling, a 
when they Were Needed, Contributed Breatly to the Successful 
completion of ous Contract on the Penn-Lincoln Parkway job, 
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Left: Air view, looking east, of John E. Mothews Bridge, Jacksonville, Floridc. Owner: State Road Department of Florida; Sam P. Turnbull, state highwoy engineer; Ww. Ee — engineer 


of bridges; Designers ond Supervisors of Construction: Parsons, Brinckerhoff, Hall & Macdonald, New York, and Reynolds, Smith a 


ind Hills, Jack chitects and 


Engineers. Right: Erection, on falsework, of main-span 406-ft anchor arms. Girder spans shown at left of this picture. 


New Bridge Is Link In 
Jacksonville Expressway System 


Bottom chord, 67 ft long and weighing 16 tons, being lifted from barge. 
lt joins the cantilevered arms, and is the dosing chord int he main spon. 


This magnificent new high-level bridge at Jacksonville, the John E. 
Mathews Bridge, is one of the largest of its type ever built in Florida. 
The 7376-ft structure was named for a justice of the Florida Supreme 
Court. It crosses the St. John’s River, connecting Jacksonville with 
Arlington, and becomes a major unit of the Jacksonville-Duval County 
Expressway System. 

The main-channel span of the John E. Mathews Bridge is an 810-ft 
through-cantilever truss, providing a 700-ft clear channel between 
fenders. The truss has a 150-ft underclearance at low water. 

The bridge's approaches are beam spans and simple plate-girder spans, 
up to 115 ft in length. The 3447-ft east-end approach to the main span 
includes three truss spans, having a total length of 986 ft. The west-end 
approach is 2306 ft long. The main cantilever spans, consisting of two 
406-ft anchor arms, plus the channel span, have a combined length 
of 1622 ft. 

The bridge's four-lane roadway is divided by a raised concrete mall, 
4 ft wide. There is also a 2-ft walk at either side of the roadway. With 
the exception of the main span, with its steel-grid floor, the roadway is 
of reintorced concrete. 

Construction of the John E. Mathews Bridge was carried on from both 
banks of the river simultaneously. Steel for the 13,000-ton superstructure 
was rolled, fabricated and erected by Bethlehem 


~ 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethiehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export gETH 
Distributor: Bethlehem Steel Export Corporation 


STEEL 
BETHLEHEM STEEL CONSTRUCTION mee 
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BIG SAVINGS 
WAYS with 


MONOTUBE tapered steel piles 


HE list of Monotube advantages is long. And 

you are welcome to a// the facts . . . anytime. 
Meanwhile, think of the time and money you can 
save as a result of... 


1. FIELD ASSEMBLY. Monotubes can be quickly, 
easily tailored to required length on the job, mini- 
mizing cut-off waste and saving time. Photo shows 
simplicity of nesting a Monotube extension with 
a “come-along” and two cable chokers. 


2. SIMPLIFIED EXTENDIBILITY. When piles can- 
not be driven in one piece, Monotubes are readily 
welded and extended to any length as driving pro- 
gresses. You eliminate complicated welding pro- 
cedure by using a simple “girt” weld under normal 
driving conditions. 


3. EASY CUT-OFF. With lightweight Monotubes, 
the cut-off operation is fast and easily accomplished. 
Careful use of cut-off sections as extensions mini- 
mizes waste. 


4. DRIVING LONG PILES WITH SHORT LEADS. 
Because of Monotubes’ cold-rolled strength, 
light weight and simple on-the-job extendibility, 
you can save the expense of special rigs, long 
leads or heavy driving equipment on tough 

jobs. Photo shows standard crane with short 

lead driving 150-ft. Monotube, in sections, 

58 feet from shore. 


For complete information, for more 
evidence that you'll be ‘way ahead with 
Monotube piles, write to The Union Metal 
Manufacturing Co., Canton 5, Ohio. 
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A VERITABLE 


Bulidog 


‘INCOR’ CUTS CONCRETING COSTS 35% ON HEAVY-DUTY FLOOR 


FOR MACK TRUCK’S 8'2-ACRE NEW JERSEY PARTS WAREHOUSE 


@ The more popular the truck, the greater the need for good 
service facilities, supported by a reservoir of parts, such as this 
huge, new MACK TRUCK Parts Warehouse, near Somerville, N.J. 
Mack builds stamina into its trucks, and it engineers this 
quality into —— too. Witness the use of ‘INCOR’ 24-HOUR 
CEMENT for heavy-duty floors in this 8%-acre warehouse. 
Easy-working ‘Incor’ mixes cut aon and finishing costs. 
Example: The Ready-Mix Operator on this job was unable to 
supply ‘Incor’ for several days, and D. O. EVANS, Hillside, N.J., 
General Contractor, says that, on switching back 
to ‘Incor’, bis costs dropped 35° ¢. 
Above all, ‘Incor’ helps assure a stronger, 
longer-lasting floor, by curing thoroughly in the 
short time concrete can be kept wet—and thor- 
FRETS ough curing is vital to wear-resistance. 
Bridgewater Township, N. J. With 1-d ‘laces’ pood 
' ith 1-day curing, ‘Incor’ produces at | year 
Contractor: D. 0. EVANS, Hillside, NJ. a Ses 40°% higher strengths than even Lone Star 
Architect: HERMAN F. KUZEL te Panes Cement concrete—and ‘Incor’ cured 1 day has 
Dunellen, N. J. ' Sa less absorption than ordinary portland cement 
Ready-Mix ‘Incor’ Concrete: ‘ i concrete cured 7 days. 
COMMONWEALTH CONCRETE CO. * : — For extra years of service—for a veritable 
Bound Brook, N. J. bulldog of floors—use ‘Incor’*, America’s FIRST 


high early strength rtland cement. 
8 8 U.S. Pat. Off. 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. ALBANY, N.Y. + BETHLEHEM, PA. BIRMINGHAM 

BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 

KANSAS CITY.MO. + WEWORLEANS + NEWYORK + NORFOLK 

PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C. 

LOWE STAR CEMENTS COVER : LONE STAR CEMENT, WITHITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
THE ENTIRE CONSTRUCTION FIELD CEMENT PRODUCERS: 18 MODERN MILLS, 129,000,000 SACKS ANNUAL CAPACITY 
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BALTIMORE DEPARTMENT OF PUBLIC WORKS, 


— BUREAU OF HIGHWAYS 
Consultants: 
J. E. Greiner Company 

Rummel, Klepper & Kahl 


. The Wilson T. Ballard Company 
Whitman, Request & Associates 


Baltimore’s new Jones Falls Expressway is designed to facili- 
tate traffic in and through the city. It’s one of several long- 
needed steps which will relieve the type of congestion many 
cities are facing. The highway must pass through the center 
of town, adjacent to the Pennsylvania Railroad Station, the 
U. S. Parcel Post Building, and over the tracks of the Penn- 
sylvania and B & O railroads and other valuable property. 
To accomplish this objective, Jones Falls is being boxed, 
and the highway built over it. Though a small stream in dry 
weather, Jones Falls becomes a rushing torrent during flash 
floods, and flows between walls as high as 30 feet. The Jones 
Falls Expressway design plans include a number of new 
bridges, the rebuilding of others, underpinnings, under- 
passes, and construction along steeply sloped valley walls. 

The borings to bedrock — 215 in all — were made by Giles, 
which specializes in marine borings, undisturbed soil sam- 
pling, large calyx holes in rock, and all engineering test 
boring work. 


THE G DRILLING CORPORATION 
2 PARK AVE. NEW YORK 16. N.Y. 


25 years in operation 


AFFILIATED WITH SPENCER, WHITE & PRENTIS, Inc. — 
WESTERN FOUNDATION CORPORATION BORINGS BY GILES 
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FIG. 1. Rolled-filled dam has maximum 
height of 149 ft above river bed and crest 
length of 1,150 ft. Conduction tunnel at 
lower right will conduct -water to projected 
powerhouse. Both spillway and relief valve 
at tunnel outlet discharge into river bed well 
below toe of embankment. Locations of 
foundation borings and test pits are shown. 


R. B. PECK, M. ASCE 


Research Professor of Soil Mechanics 
University of Illinois, Urbana, Ill. 


Local materials in high Andes 
prove suitable for rolled-fill dam 


Hic in the Andes Mountains near 
Bogota, Colombia, a rolled-earth dam 
has recently been completed with its 
crest almost 10,000 ft above sea level. 
The dam impounds the headwaters of 
the Neusa River, a small stream ris- 
ing in the mountains about 45 miles 
north of Bogota and flowing into the 
Bogota River about 25 miles from the 
city at the northerly end of the Valley 
of Bogota. It is a multiple-purpose 
dam, which will assist in the control 
of floods on the Bogota River and will 
provide water for irrigation and water 
supply and for a future hydroelectric 
power installation. Preliminary work 
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on the project was started in the fall 
of 1948 and the dam was completed 
in January 1952. 

Since there were no towns close to 
the dam site it was necessary to build 
complete camp facilities including 
mess halls, sleeping quarters and a 
small hospital. 

A geological study of the site was 
made by Roberto Sarmiento S. of 
the National Geological Service of 
Colombia. The locations of the bor- 
ings and test pits made at the dam 
site are shown in Fig. 1. Possible 
borrow areas were also investigated 
by borings and test pits. All soil 


samples were sent to the soil me- 
chanics laboratory of the University 
of Illinois for testing. 

The left abutment, which is com- 
paratively steep (Fig. 1), rests on 
sandstones and shales with a thin 
covering of talus material. These 
rocks, of the late Cretaceous age, are 
known as the Guadalupe formation. 
The bedrock under the right abut- 
ment, which rises on a more gentle 
slope, consists primarily of shales or 
siltstone of the Paleocene or Eocene 
age, known as the Guaduas forma- 
tion. Most of the beds are strongly 
upturned and the stratification is 
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- Raymond Concrete Pile Co. 
_ Neusa Dam, on Neusa in mountains about 35 miles north of Bogotd, i 
"Colombia, will impound 80,000 ecre‘t for water supply. power and irigtion. | 
Dam was completed in January 1952, 
J 
an 
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Fill was taken from mountainside on left bank of Neusa River upstream from dam. 
Cap of mountain is hard sandstone. Dashed lines indicate location of shales 
and soft sandstones which were rolled into the embankment. Nature of this 
Guadalupe formation was such that it was not practicable to separate shales 


from sandstones. 


nearly vertical. The two formations 
are separated by a fault which runs 
approximately along the present river 
channel. When faulting occurred, the 
older and harder formation of the left 
abutment rose above the younger 
formation of the right abutment. 

The predecessor of the Neusa River 
carved a valley in the bedrock some- 
what larger than the present valley. 
This probably occurred during the 
glacial period when the river, fed by 
melting ice, had a volume much larger 
than now. Many large landslides 
occurred and covered the entire 
valley bottom. The present stream 
is now eroding this slide material. 


Foundation Conditions Explored 


Soil samples from the exploratory 
borings were secured in a split sample 
spoon, and the investigations included 
a standard penetration test at each 
sample location. A series of borings 
was taken along the axis of the dam, 
as well as on other lines both upstream 
and downstream. The undisturbed 
Guaduas formation was found to be 
at the bottom of the soil profile with 
a stratum of stiff clay on top. Above 
the stiff clay is the slide material in 
various stages of weathering and 
various degrees of permeability, with 
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Reservoir: 


Maximum capacity to El. +9%.756 
Emergency storage above +.756 
Maximum emergency clevation of reservoir 
Area of reservoir 


Discharge Works: 


Neusa Dam and Reservoir— 
General Dimensions 


Dam: 

Length of crest 1,150 fe 
Maximum height above river bed 149 ft 
Elevation of crest above sea level +9, 766 ft 
Elevation of crest of gates (closed) +9756 ft 
Elevation of lip of spillway +9748 ft 
Maximum thickness at base : 656 ft 
Slope of fill lon3 
Volume of fill 1,075,000 cu yd 
Excavation and stripping 406 000 cu yd 


80,000 acre ft 
8,850 acre-ft 
+9, 766 ft 
2,400 acres 


Length of diversion tunnel 1,110 ft 
Height of diversion tunnel (horseshoe) 8.2 fe 
Discharge capacity of control valves 564 cfs 
Height of intake tower above base ‘ 136 ft 
Normal discharge capacity of spillway 4,650 cfs 


Total cost of project was about U.S. $5,000,000 


required. 


black top soil and organic silt at the 
surface. 

At a few locations on the right 
abutment sand deposits were found 
but additional borings and test pits 
showed that they did not form con- 
tinuous layers through which water 
could flow from the reservoir. In 
addition, grain size determinations 
indicated that the coefficient of 
permeability of these sands would be 
closer to that of an impervious clay 
than that of a pervious sand or silt. 
Nevertheless, it was considered de- 
sirable to construct a cutoff wall of 
impervious rolled fill approximately 
on the axis of the dam and extending 
from the river channel up the mght 
abutment to the crest of the dam. 
This cutoff trench is about 15 ft wide 
at the bottom and 13 ft deep, with 
side slopes of about | on |. The soil 
excavated from the trench was spread 
over the right abutment and rolled 
into the compacted fill. 

The river chanrel itself was found 
to contain a practically continuous 
layer of gravel and boulders from 10 
to 16 ft thick. From the axis of the 
dam to a point about 330 ft upstream 
from the axis, this material was ex- 
cavated and replaced by a rolled 
impervious fill of material selected 


Various types of heavy equipment were used in construc- 
tion of Neusa Dam. Sheepsfoot rollers, exerting 400 to 
800 psi, rolled material in layers having compacted 
thickness of about 8 in. At times work had to be 
stopped because of excessive moisture in fill due to 
heavy rains. During dry periods some sprinkling was 


from the borrow area to provide 
maximum  impermeability. The 
downstream end of this compacted 
fill in the river channel was connected 
to the cutoff wall of compacted fill 
extending up the right abutment. 

Wherever the stripping operations 
exposed plastic soils in the founda- 
tion, samples of these soils were ob- 
tained and subjected to unconfined 
compression tests in the field. If 
these plastic soils did not have an 
unconfined compressive strength in 
tons per square foot equal to | » of 
the height of the overlying embank- 
ment in feet, they were removed and 
replaced with compacted material. 

In general, the bearing capacity of 
the materials was found to be satis- 
factory. However, at several loca- 
tions there were beds of saturated 
clay which could be expected to 
consolidate under the weight of the 
embankment. One of these was near 
the river channel a few yards down- 
stream from the axis of the dam where 
it would be loaded with almost the 
maximum depth of fill. In this area 
a settlement reference point was 
established and jointed rods were used 
to extend the bench mark upward 
through the fill. Continuous settle- 
ment records indicated that the rate 
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of settlement decreased with the in- 
crease in load and that settlement 
practically stopped when the em- 
bankment was completed. The total 
settlement amounted to a little less 
than a foot. 

On the left abutment there was no 
question about the bearing capacity 
of the rock. However, exploratory 
drifts as well as the excavation of the 
diversion tunnel indicated that the 
rock contains many joints, some filled 
with clay. To eliminate the possi- 
bility of seepage through this abut- 
ment it was sealed by cement grout 
injections. The grout holes were 
drilled to depths varying from 100 to 
150 ft, and spaced so as to form an 
approximately square block beneath 
the upstream slope of the abutment. 
The cement was injected in the form 
of a slurry under pressures at the 
ground surface ranging from 50 to S5 
psi. In general, the first holes ac- 
cepted most of the grout. Subse- 
quent holes took less and in several 
instances were drilled through seams 
of grout from earlier injections. 


Embankment Design Changed 


At the beginning of the investiga- 
tion of available borrow materials it 
was believed that the most suitable 
embankment would consist of an 
impervious core composed of com- 
pacted clay between two shells of com- 
pacted Guadalupe sandstone. The 
weathered clays on the slopes above 
the right abutment were thought to 
be suitable for the impervious core. 
However, when these clays were 
examined in the laboratory, they 
were found to consist primarily of the 
clay mineral halloysite. This is an 
unusual clay material which possesses 
very low strength in a saturated con- 
dition. 

Attention was then directed toward 
the possibility of making the im- 
pervious core out of the thin-bedded 
soft shales which are part of the 
Guadalupe formation on the left 
bank. Laboratory tests of these 
shales showed that seepage through 
them would be insignificant. 

Other samples of the shale were 
used for direct shear tests, performed 
in specially constructed apparatus 
made necessary by the relatively large 
size of the shale fragments. These 
tests showed a high resistance to 
shear, both in the dry and saturated 
condition. 

Laboratory tests on the sandstone 
proposed for the shells of the embank- 
ment indicated that it could be broken 
down effectively by rolling with 
heavy rollers. The resulting aggre- 
gate was well graded and would be 
very dense and stable. 
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Reinforced concrete spillway on right abutment has three Tainter gates at crest 
of dam and baffle structure at bottom of concrete chute to break up flow before 
it enters river channel downstream from dam. 


LEGEND 
Rolled E53 Rip-rap 
Sand and gravel filter 
CEE Medium stone CEES Selected stone drain 


FIG. 2. Maximum cross section of Neusa Dam shows layer of medium stone and 
riprap facing, each about 6 ft thick, on upstream face. On downstream face, 
medium stone varies in thickness from about 3 ft at crest to about 10 ft at toe. 
Three berms are each about 10 ft wide. Transition zone of coarse sand about 
3 ft thick was placed below toe drain and wherever this drain is in contact 
with rolled embankment. 
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FIG. 3. Final check on stability of embankment was made by assuming eight 
circular sliding surfaces with different centers to determine most unfavorable 
condition. Angle of internal friction of fill material was taken at 40 deg and 
cohesion as zero. For circle shown, which corresponds to most critical con- 
dition, factor of safety was computed as 1.5. 


Diversion tunnel un- 
der left abutment 
leads to outlet valve 
below downstream 
toe, whence dis- 
charge flows into 
former river channel. 
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After excavation of the borrow 
material was begun, a test embank- 
ment was built with the shale planned 
for the core. It was evident that this 
shale could be rolled into an impervi- 
ous and satisfactory fill, but it was 
also evident from inspection of the 
borrow areas that it would not be 
practicable to separate the shales and 
sandstones of the Guadalupe forma- 
tion. It was therefore decided to 
abandon the shell and core design and 
to construct instead a homogeneous 
embankment consisting of a mixture 
of the two materials. 

This decision made it necessary to 
perform additional laboratory tests on 
the mixed shale and sandstone. One 
series of tests was made to determine 
whether the amount of compactive 
effort would have a significant influ- 
ence on the degree of compaction, in 
other words, whether a large amount 
of rolling would produce a much 
denser fill than a relatively small 
amount. Samples were compacted 
at approximately optimum moisture 
content in a standard Proctor mold 
4 in. high and 4 in. in diameter. In 
some of the tests the material was 
packed loosely into the mold in three 
lavers and each laver gently rodded 
but not subjected to a measurable 
degree of compactive effort. In 
other tests, each of the three layers was 


subjected to the blews of a hammer 


weighing 5.5 Ib and falling 12 in. 
The number of blows per layer was 
varied from 12 to 25, 50 and 100. 
The standard Proctor test is based on 
25 blows. The material dropped 
loosely into the container and rodded 
had a relatively low density, but all 
other materials were relatively com- 
pact regardless of whether the num- 
ber of blows was as small as 12 or as 
great as 100. Additional compaction 
as represented by 50 or 100 blows per 
layer did not materially increase the 
dry density. It was concluded that 
no appreciable advantage would be 
gained in the field by unusual or ex- 
cessive rolling of the fill; that is, 6 or 
8 passes of the sheepsfoot would be 
almost as effective as 15 or 20 passes. 

A second series of tests was made to 
determine the shearing strengths of 
the mixed material. These tests were 
performed in the large shear box 
previously used for the shale alone. 
In some tests the material was 
dumped loosely into the box without 
any compaction and in others it was 
compacted to various percentages of 
the standard Proctor value. The 
friction angle was found to increase 
with an increasing percentage of 
compaction. Although the specifica- 
tions required 90 percent of standard 
Proctor compaction, the analysis and 
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design of the embankment were based 
on a friction angle of 40 deg, which 
corresponds approximately to S4 per- 
cent of standard Proctor compaction. 

It was necessary to locate a quarry 
since heavy rock was needed for rip- 
rap on the upstream face, for broken 
rock on the downstream face, and for 
the transition zones and the filter in 
the toe of the dam. Suitable hard 
sandstone was found in the Guada- 
lupe formation on a mountainside on 
the left bank of the river a short dis- 
tance downstream from the dam site. 
The quarry face was blasted with 
heavy shots in coyote holes. 


Rains Impede Rolling of Fill 


Material from the borrow area was 
hauled in dump trucks and spread on 
the embankment by road patrols and 
bulldozers equipped with blades. It 
was then compacted by sheepsfoot 
rollers of the type adopted as stand- 
ard for heavy rollers by the U. S. 
Bureau of Reclamation. The pres- 
sure on the feet varied from 400 to SOO 
psi and the material was rolled in 
layers having a thickness of about S 
in. after compaction. At times con- 
siderable difficulty was experienced 
in rolling the fill because of heavy 
rains, and on several occasions work 
had to be stopped altogether because 
of excessive moisture in the fill. 
During dry periods some sprinkling 
was required to keep the moisture 
content up to the optimum. 

Approximately 350 field density 
tests were made during the construc- 
tion of the embankment to check the 
degree of compaction. The average 
of all the tests was approximately 91 
percent of the standard Proctor value, 
and variations from the average were 
generally small. In a few places, 
where several tests in one locality 
indicated less than specified compac- 
tion, the material was removed and 
replaced by material of greater den- 
sity. 

Approximately 100 field permeabil- 
ity tests were made by excavating 
holes about 4 in. in diameter and 4 ft 
deep with a hand auger. Each hole 
was filled with water to within about 
6 in. of the ground surface and the 
water was then allowed to seep out 
while the drop in water level was 
measured. The results were plotted 
as a series of curves showing the drop 
in water level as a function of elapsed 
time in hours. These tests were de- 
signed to disclose the uniformity of 
conditions in the field and to give an 
indication of the permeability of the 
compacted embankment. They are 
not subject to precise interpretation 
in terms of the coefficient of permea- 
bility of the embankment material. 


However, approximate computa- 
tions showed that even the most un- 
favorable test results indicated a 
coefficient of permeability somewhat 
less than half of that assumed in the 
original seepage calculations. 

The maximum cross section of the 
dam as built is shown in Fig. 2. The 
upstream slope is surfaced with stone 
riprap having a thickness of about 6 
ft. Between the riprap and the rolled 
fill is a transition zone of medium 
stone also about 6 ft thick. The 
downstream slope is covered with a 
blanket of medium stone about 3 ft 
thick at the crest of the dam increas- 
ing to about 10 ft at the downstream 
toe. This slope is provided with 
three berms each about 10 ft wide. 
In the downstream toe of the dam is 
a free-draining fill of selected material. 
Below the toe drain and also wherever 
the toe drain is in contact with the 
rolled embankment is a_ transition 
zone of coarse sand about 3 ft thick. 
At the toe of the dam in the old river 
channel, below the spillway discharge, 
is a blanket of heavy riprap from 10 
to 15 ft thick. 

As a final check on the stability of 
the embankment, a circular sliding 
surface was assumed and eight differ- 
ent circles were investigated to de- 
termine the most unfavorable condi- 
tion. The angle of internal friction 
of the fill material was taken as 40 
deg with zero cohesion. Where the 
surface of sliding extended into the 
natural ground below the embank- 
ment, the shearing strength was 
assumed to be due to cohesion only, 
with no internal friction. The co- 
hesion was taken as one-half the un- 
confined compressive strength of the 
soil. Only that circle which corre- 
sponds to the critical condition is 
shown in Fig. 3, and for this surface 
of sliding the computed factor of 
safety is 1.5. 

The project was constructed for the 
account of the Republic of Colombia 
by the Salinas Section of the Banco 
de la Republica. The Manager of 
the Bank is Dr. Luis Angel Arango 
and the Director of the Salinas Sec- 
tion is Ing. Carlos Gomez Martinez. 
Dr. Carlos Boshell Manrique was 
Interventor. The construction work 
was done by Winston Bros. Co. and 
Compania Constructora Raymond de 
Colombia, S. A., as a joint venture 
with Winston Bros. Co. as sponsor. 
The writers were consulting engineers 
to the Banco de la Republica. 


(This article is based on the paper by Mr. 
Cummings and Dr. Peck presented before the 
Soil Mechanics and Foundations Division ses- 
sion presided over by Alberto Hernandez, M. 
ASCE, at the Inter-American Convention of 
Civil Engineers in Puerto Rico.) 
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tion are completed in 1953. 


Contra Costa Power Plant will have 575,000-kw installed capacity when two units now under construc- 
Including 230-kv switching station, plant will cost 80 million dollars. 


Design saves construction dollars 


on Contra Costa Power Plant 


EDGAR J. GARBARINI, A.M. ASCE, General Superintendent, Bechtel Corporation, San Francisco, Calif. 


A sharp eye on construction pro- 
cedures enabled designers of Pacific 
Gas and Electric Co.'s new Contra 
Costa Power Plant to cut construc- 
tion costs. Examples of the inte- 
grated thinking of designers and con- 
structors which saved dollars on this 
job are design of the cellular sub- 
structure of the turbine room to per- 
mit use of big equipment and simple 
construction methods, and design of 
the intake tubes to make use of steel 
tube forms which were available. 
Contra Costa Power Plant, with 
a 575,000-kw capacity, on the south 


bank of the San Joaquin River, 40 
miles from San Francisco, Calif., is one 
of the latest additions to the Pacific 
Gas & Electric Co. system. The 
generating station, together with its 
extensive  230,000-v — transmission 
switching station, will cost SO million 
dollars. Construction has been car- 
ried out in two stages. The first 
three units, with 340,000-kw capac- 
ity, went into operation in mid 
1951. Two additional units, with 


235,000-kw capacity, are now under 
construction and will be operating by 
mid 1953. 


Looking over the work on tour from ASCE San Francisco Convention are, from left to right: 
the author; J. G. Wright of Earl & Wright, President of ASCE’s San Francisco Section; 
Walter L. Huber of Huber & Knapik, national President of ASCE; and J. R. Kiely, M. ASCE, 
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Vice-President and Power Division Manager, Bechtel Corporation. 


Before the grading and excavation 
work was started, a number of bor- 
ings were taken on the river-front 
site. These indicated that the | »-sq 
mile area consisted of a deep bed of 
fine sand underlain with gravel. 
The topography was nearly flat, with 
some sand dunes near the river. 

In leveling and grading the area, 
scrapers moved 320,000 cu yd_ of 
earth. Excavations for all major 
structures were unwatered by well- 
points, thus securing the economic 
advantage of working in the dry and 
enabling most of the structural ex- 
cavation to be removed with large 
pan scrapers and fine graded by a 
motor patrol. 

With ground water 8 ft below yard 
grade, a single stage of wellpoints 
permitted work to proceed to a depth 
of 23 ft below yard grade. Deeper 
work required a second stage of well- 
points. Shallow work below the nat- 
ural water table, but outside the well- 
point headers, was done while the 
ground water in the general area was 
drawn down. Wellpoints were set in 
a total of 950 locations, but the maxi- 
mum number operated at a single 
time was 740. 
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Spread Footings and Piles Used 


Although most of the structures 
were supported on spread footings, 
three types of piles were used in spe- 
cial cases to meet variable loading and 
soil conditions. The types used were 
precast concrete, cast-in-place con- 
crete, and treated and untreated 
wood. Most of the piles were jetted 
and driven with standard equipment 
by the Ben C. Gerwick Co. of San 
Francisco, 

The cellular substructure for the 
turbine room is a hollow box girder 
that serves as a spread footing, 
condenser cooling-water conduit, and 
raw-water storage tank. Not only 
was this structure economical because 
of its multiple uses, but also because 
its design facilitated construction 
Its box shape permitted inexpensive 
excavation and backfill with heavy 
equipment; its simple plane surfaces 
were easy to form; the high propor- 
tion of full-length reinforcing bars 
kept steel costs at a minimum; and 
the thick wall sections allowed low 
cost concrete placement. An appre- 
ciable cost saving was realized by 
using either modular metal or ordi- 
nary * ,-in. board forms for substruc- 
ture concrete. 

Architectural requirements  dic- 
tated the use of plywood for all super- 
structure concrete forms, and to keep 
costs at a minimum, all except floor 
and roof slab forms were detailed and 
prefabricated. Access to the under 
side of the concrete roof slab of the 
turbine bay was provided economi- 
cally by a temporary, movable bridge 
constructed from a pair of standard 
precut wooden roof trusses and sup- 


Careful scheduling permitted 20-ton de- 
aerators to be lifted onto 70-ft-high roof with 
simple gin poles 


ported on the permanent crane rails. 

Reinforcing steel was field detailed 
and fabricated to reduce reinforcing 
costs, and also to reduce overall costs 
because of better coordination with 
other activities. 

Concrete was mixed and delivered 
in transit-mix trucks which were 
charged from a batching plant at the 
job site. Aggregates were unloaded 
directly from railroad cars into the 
batching plant, and cement was de- 
livered in bulk from the mill by hop- 
per-bottom trucks. All large-volume 
concrete pours were made with two 
portable truck-mounted hoisting 
towers, equipped with counterbal- 
anced swinging chutes, capable of 
placing concrete anywhere within a 
120-deg sector of a circle having an 
inside radius of 40 ft and an outside 
radius of SO ft. For above-grade 


placing of concrete, the same portable 
towers, with their chutes removed, 
were used to hoist the concrete to 
floor hoppers for placing by buggy 
The savings effected by the use of 
chutes more than offset the extra care 
necessary in the control of the mixes. 


Material Delivered by Rail 


A permanent railroad spur from a 
nearby main line to the power build- 
ing was built at the start of construc- 
tion and used to handle 2,700 car- 
loads of material. By temporarily 
extending the spur part way through 
the building, and deferring construc- 
tion of the second floor, it was pos- 
sible to move the heavy pieces of plant 
equipment directly from the freight 
cars to the foundations. 

At some time in the past, several 
barge hulls had been beached and 
abandoned a short distance offshore 
from the plant property. By bull- 
dozing sand fill over these hulls they 
were easily converted into a barge 
dock, at which all the precast con- 
crete piles and part of the heavy con- 
struction equipment, such as pile 
drivers and large cranes, were un- 
loaded. After the temporary dock 
was no longer required, the old 
barge hulls were broken up and re- 
moved by a 60-ton crane equipped 
with a large, job-made, single-tooth 
rooter instead of a dragline bucket. 


Intake Design Cuts Construction Cost 

The condenser cooling-water in- 
take system consists of an offshore 
headworks located in 3S ft of water, 
and an onshore screenwell. The two 
are connected by two parallel, rein- 
forced concrete submarine intake 
tubes, 400 ft long, 14 in. thick, and 
12 ft in inside diameter. 

In the early planning stages, an 
appreciable cost saving was made by 


adapting the design of these intake 
tubes to a set of steel forms that had 
been used on a previous job. The 
tubes were cast in 100-ft sections on 
shore, launched, floated to position 
and lowered onto prepared pile foun- 
dations. Wooden piles support the 
tremie concrete headworks  struc- 
ture and the three support collars, 
located 100 ft apart along the tubes, 
at the ends of the tube sections. A 
few piles in the end support of each 
tube were very accurately cut off | 
ft higher than the others, so that when 
the flat-bottomed bell end of the 
tube sections was sunk, it rested 
directly on these piles. 

Several months before the marine 
work was started, the eight 100-ft- 
long bell-and-spigot tube sections, 
each weighing 480 tons, were precast 
on level skidways 380 ft long, set 
perpendicular to the shore and 2 it 
above high water in the river. Later, 
the launching skidways were extended 
out over the river 35 ft beyond the 
shoreline, with removable towers 
at their ends to support the overhead 
rigging to lower the tubes into the 
river. 

Each tube section, after watertight 
bulkheads had been fastened on both 
ends, was slid to the end of the skid- 
way, the lowering tackle was at- 
tached and the section was lowered 
into the river. The lowering tackle 
was then disconnected and the float- 
ing tube section towed 1,500 ft to the 
intake and positioned over the foun- 
dations. Next the lowering tackle, 
which was placed on the pile supports 
and straddling the centerline of the 
intake, was reattached to the tube 
section, the sea-cocks in the bulkheads 
opened, and the tube lowered onto 
the prepared pile foundations. Divers 
then removed the bulkheads and the 
tube section was pulled the few inches 
shoreward required to seat it in final 
position. The first two sections were 
placed against the screenwell; then 
subsequent sections were placed in 
alternate tubes until all eight were in 
place. Before the last two tube sec- 
tions were launched, portions of the 
concrete forms and reinforcing steel 
for the headworks structure were 
attached. Divers completed the gaps 
in the headworks form, and placed 
the preassembled forms and_rein- 
forcing steel for the collars. After 
all concrete had been placed by tremie 
and the tubes unwatered, inspection 
revealed an average leakage of 2! 
gpm per joint. The Pacific Bridge 
Co. of San Francisco performed the 
marine work on the cooling-water 
intake. All other work, including 
the casting of the tubes, was done by 
the Bechtel Corporation. 
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Insignificant Settlement Noted 

Checking against the bench marks 
established on all major structures 
during construction, has shown in- 
significant settlement. During the 
first annual shutdown, a part of the 
ceoling water system was unwatered 
and found to be in excellent condition. 
Except for planned annual inspection 
shutdowns, the first three generators 
have been continuously on the line 
for almost two years. 

At present the plant burns fuel oil 
and gas, both supplied by pipeline, 
but provision has been made for con- 
version to coal burning at a later date. 

The Power Division of Bechtel 
Corp. designed and constructed Con- 
tra Costa Power Station in cooper- 
ation with the Engineering Depart- 
ment of the Pacific Gas & Electric 
Co. The Bechtel Power Division 
is sponsored by Senior Vice President 
J. Perry Yates, M. ASCE; is man- 
aged by Vice President John R. Kiely, 
M. ASCE; and has James N. Landis 
as Chief Engineer. For Pacific Gas 
& Electric Co., Walter Dreyer, M. 
ASCE, is Vice President and Chief 
Engineer; C. C. Welchel is Chief of 
the Division of Steam Engineering; 
and H. V. Lutge, M. ASCE, is Civil 
Engineer. 


(This article has been prepared from the 
paper presented by Mr. Garbarini before the 
joint session of the Construction and Power 
Divisions, presided over by A. H. Ayers, a 
member of the Construction Division's Execu- 
tive Committee, at the San Francisco Conven- 
tion of ASCE.) 
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Intake tubes were cast in 
eight 100-ft sections, each 
weighing 480 tons, and 
launched from skidways 
(top left). Removable 
columns at end of skidway 
support inboard end of 
hoisting beam, which was 
used to lower sections into 
water (top right). Same 
tackle used for launching 
was employed to lower 
sections into final position 
(right). 


FIG. 1. Elevation of intake tube shows method of pile support. During pour- 
ing of collar, bell end of pipe rested on several piles cut off 1 ft higher than 
others in cluster. Part of forms for headworks was lowered with intake tube 
sections and completed by diver. Leakage through tubes was 2'/, gpm. 
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Modifications in aeration and activated 


During the past several years, many 
modifications of the activated sludge 
process have been proposed. The 
purposes of these modifications have 
been to speed up the process, and to 
make it more flexible, more efficient 
and more economical. Also a method 
has been sought for treating sewage to 
an intermediate degree, between plain 
sedimentation and the conventional 
activated sludge process. Changes 
in method have been accomplished 
usually by varying the operation of 
conventional tanks, but occasionally 
by using specially designed equip- 
ment. 

In the design and operation of any 
activated sludge plant, the question 
of loading is very important. How 
much sewage can be treated in a 
given tank volume? The loading 
rate may well be expressed as the 
ratio between the amount of sus- 
pended sewage solids added to the 
aeration system daily and the acti- 
vated sludge solids under aeration. 
R. H. Gould, M. ASCE, has suggested 
the term “‘sludge age” for the recipro- 
cal of this loading rate. This repre- 
sents the average number of days the 
sewage solids remain in the aeration 
system and is calculated by dividing 
the weight of suspended solids in the 
aeration tank by the weight of sus- 
pended solids added daily to this tank. 

Computations from the data of 
W. E. Stanley, M. ASCE, on Ameri- 
can activated sludge plants indicate 
that the average sludge age at 25 
plants was 4.8 days, with a median of 
4.6 days. Individual values varied 
from about 2 to 7.5 days. Gould be- 
lieves that the minimum is 3 days. 
The optimum value probably varies 
somewhat from plant to plant. 

L. R. Setter has developed a modi- 
fication of the activated sludge 
process for use where only  inter- 
mediate treatment is required. In 
this “modified aeration,” or high 
rate activated sludge process, a 


sludge age of 0.55 to 0.50 days has 
been satisfactory. Other high-rate 
processes have been developed which 
use sludge ages up to about one day. 
Most of the activated sludge proc- 
esses seem to follow either the con- 
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sludge process offer flexibility 


ventional activated sludge process 
with a sludge age of three or more 
days, or the high-rate process with a 
sludge age of one day or less. Very 
few data are available for sludge ages 
between | and 3 days. 

For the purposes of this discussion, 
the various modifications of the acti- 
vated sludge process have been 
grouped, as far as possible according 
to the sludge age, into the conven- 
tional complete treatment process or 
the high-rate process. The conven- 
tional activated sludge process is con- 
sidered to be the simplest form, con- 
sisting of aeration of sewage and acti- 
vated sludge, followed by sedimenta- 
tion and return of sludge from the 
settling tank directly to the aerator 
(Fig. 1). 


Modifications of Conventional 
Activated Sludge Process 


Reaeration. Aeration of the sew- 
age and sludge, followed by reaera- 
tion of the return sludge in a separate 
tank to regenerate it, was mentioned 
as early as 1917 by E. Ardern. Re- 
aeration of sludge was incorporated in 
the design of the Manchester, Eng- 
land, plant which was put into opera- 
tion in 1924. F. R. O'Shaughnessy, 
apparently differentiating between 
the adsorption and oxidation stages 
of activated sludge, realized that the 
two steps could be separated, that all 
the adsorption, with little or no oxida- 
tion, could take place in a mixing 
tank, and that all or nearly all the 
oxidation could be done in a separate 
sludge reaeration tank. In 1924 he 
obtained a patent on the broad idea of 
aerating sludge alone and mixing it 
with sewage before sedimentation 
(Fig. 2). 

This is an important principle and 
it is interesting to see how many 
times it has been proposed. The plan 
of aerating sludge with a little sew- 
age, mixing it with the main flow of 
sewage, and mechanically flocculat- 
ing the mixture prior to sedimenta- 
tion, was patented by S. L. Tolman, 
M. ASCE, in 1944 and by A. C. 
Durdin, 3rd, in 1946. Durdin’s pat- 
ent differed from the others mainly in 


that he proposed aerating and return- 
ing to the sewage only the lighter, 
more active fraction of the sludge. 
The heavier sludge was to be wasted. 
No data are available from plants 
operated according to the Tolman or 
Durdin patents. 

A. H. Ullrich and M. W. Smith 
have reported the results of pilot- 
plant studies on this general process, 
which they have named the “‘biosorp- 
tion process.’ Using raw sewage and 
with a sludge age of about three days, 
the process produced effluents con- 
taining 13 ppm of B.O.D. and 11 ppm 
of suspended solids reductions of 
about 94 percent. The detention 
period based on the average sewage 
flow was 3.3 hours, with about 2 hours 
of final sedimentation. The average 
air consumption was 0.93 cu ft per gal 
of sewage. Purification appeared to 
be excellent. 

The activated sludge process ts a 
time-concentration phenomenon and, 
within limits, concentration of sludge 
solids can be substituted for time. 
By increasing the amount of sludge 
solids, more adsorbing surface and 
oxidizing bacteria are supplied, mak- 
ing possible some decrease in the time 
required for purification. In most 
standard activated sludge plants, the 
use of more than about 3,000 ppm of 
suspended solids in the aerator is not 
practical. The average concentra- 
tion of suspended solids in aerators 
according to Stanley's compilation of 
data, is about 2,000 ppm. The use of 
relatively heavy concentrations of 
solids instead of dilute aeration liquor, 
permits the use of much smaller tank 
volumes and would be important in 
reducing capital costs. Judging from 
the operating data of the “biosorp- 
tion process,’’ no appreciable saving in 
air seems likely. 

Step Aeration. The addition of 
sewage at two or more points along 
the course of flow of the returned 
sludge, as proposed by Gould, is 
called step aeration (Fig. 3). As the 
points of addition are shifted toward 
the effluent end of the tank, the 
length of the sewage contact period 
decreases and the sludge detention 
period increases. The purposes of 
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step aeration are: (1) to distribute 
the sewage load effectively through- 
out the aeration tank; (2) to regener- 
ate the sludge more efficiently by 
maintaining higher concentrations of 
solids in the inlet end than in the 
effluent end; and (5) to circulate a 
relatively smaller amount of sludge 
solids through the final settling tanks. 
The advantage of being able to vary 
the average concentration of sus- 
pended solids in the aeration tanks, 
and thus the sludge age or loading 
rate, by shifting the point of applica- 
tion of sewage, is very important in 
adding flexibility to the operation of 
the plant. 

W. N. Torpey has reported on the 
operation of the Bowery Bay, New 
York, plant using the step aeration 
method. During the period dis- 
cussed, sewage was added at “B” 
and “‘C”’ passes, one-fourth and one- 


half way through the aerators, and at 


“C” and “D” passes, one-half and 
three-fourths way through the aera- 
tors. With a 2.5-hour detention 
period in the aeration tanks and with 
a sludge age of 3.5 days, the effluents 
contained an average of 15 ppm of 
B.O.D. and 24 ppm of suspended 
solids, representing reductions of 
about 90 and 83 percent respectively. 
Air requirements averaged 0.65 cu ft 
per gal. 

Torpey believed that the results 
obtained with “C” and “D" pass 
addition of sewage were superior to 
those with “B" and “C” pass addi- 
tion. With “C” and “D” pass addi- 
tion, a heavier load could be handled 
while producing a comparable efflu- 
ent. Addition of sewage in ““B”’ and 
“C"’ passes, however, gives more flexi- 
bility in operation. 

Bioprecipitation Process. A more 
basic change was suggested by Mal- 
colm Pirnie, Past President ASCE, 
and studied by D. A. Okun, A.M. 
ASCE, ona laboratory scale. Sewage 
was oxygenated with commercial oxy- 
gen and then discharged into the bot- 
tom of the precipitation unit which 
contained the suspended biological 
floc. The sewage flowed upward 
through the sludge, and the floc was 
stirred to limit agglomeration and to 
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avoid short-circuiting of sewage 
through channels in the sludge. Be- 
cause of the high solubility of oxygen 
in sewage, no gaseous oxygen was 
added to the precipitation unit but 
part of the effluent was added to the 
sewage, reoxygenated, and recircu- 
lated through the precipitation unit. 

This bioprecipitation process has 
some similarity to trickling filters in 
that the sludge remains relatively sta- 
tionary in the precipitation unit and 
the sewage passes through it. Dur- 
ing the experiments, the sludge age 
was estimated to vary from about | 
day to 4 or more days. The theoreti- 
cal detention period of the sewage in 
the precipitation unit varied from 
about 5 hours to 2.75 hours, and the 
suspended solids in the contact cham- 
ber varied from 4,500 to 10,000 ppm. 

In general, the efficiency of B.O.D. 
removal increased with the sludge 
age, and at an age of 4.3 days (runs 
32L, 33L and 34L), the B.O.D. 
removal averaged 93.6 percent, a 


reduction from 186 ppm of B.O.D. in 
the settled sewage to 13.8 ppm in the 
effluent. Unfortunately, too few tests 
were made to compare the effect of 
oxygen and air. However, the use of 
oxygen seems to produce a greater 
sludge density than air, and because 
the oxygen from commercial oxygen is 
more soluble than that from air, higher 
sludge solids could be maintained. 
This would allow shorter contact 
periods and reduce the size of the 
precipitation unit. 

Logan Process. J. A. Logan has 
proposed another modification of the 
activated sludge process which con- 
sists of direct recycling of the aera- 
tion-tank effluent to the aeration- 
tank inlet as well as the return of 
sludge from the final settling tank 
(Fig. 4). He recommended that the 
volume of the aeration tank should be 
about three to four times the volume 
of the hourly flow of sewage, and that 
the detention period of the sewage for 
each pass-through should be about 


Return sludge 


FIG. 1. 


Conventional activated sludge process, as described in 


this article, refers to simple aeration of sludge and activated 
sludge, sedimentation and return of sludge. 


Aeration 


mixing tank 


FIG. 2. Reaeration of return sludge was one of first modifications 
of activated sludge process. Here all adsorption takes place in 
mixing tank and nearly all oxidation in sludge reaeration tank. 


Sewage 


Effluent 


Sedimentation 


Return siudge 


FIG. 3. Step aeration, whereby sewage is added at two or more 
points, adds greatly to flexibility of operation. 
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an hour. The total detention period 
would be about three hours. The 
purpose of returning the large volume 
of aeration-tank effluent is to main- 
tain the sludge in a more active condi- 
tion and thereby to operate in a more 
efficient manner. No operating data 
are available. 

Guggenheim Biochemical Process. 
The Guggenheim biochemical proc- 
ess, which consists of the use of ferric 
salts with the activated sludge proc- 
ess, was tried on a large scale in 
Chicago and New York. With a 
moderately strong domestic sewage, 
the results were satisfactory but the 
process did not seem to have any ad- 
vantage over the conventional method. 
The Guggenheim process, or a modi- 
fication of it, has been used in New 
Britain, Conn., since 1937; there 
high concentrations of metal and 
other industrial wastes would make 
the conventional activated sludge 
process difficult to control. 


High-Rate Activated Sludge Processes 


High loadings of B.O.D. and sus- 
pended solids can be handled effi- 
ciently by the high-rate activated 


Return sludge 


sludge process where a highly purified 
effluent is not required. As proposed 
by Setter, the process consists of the 
aeration of low concentrations of 
aeration-tank solids for relatively 
short periods with a sludge age of 
about 0.5 days. However, as in the 
case of the conventional process, the 
sludge age can be maintained by us- 
ing high concentrations of aeration 
solids and reducing the aeration pe- 
riod accordingly. 

Modified Sewage Aeration. The 
Jamaica, N.Y., plant has been oper- 
ating as a high-rate activated sludge 
plant, according to Setter’s plan of 
“modified sewage aeration,” since 
1943. With a 2-hour aeration period, 
a sludge age of 0.35 to 0.50 days, and 
a concentration of suspended solids 
in the aerator of about 650 ppm, 
the average removal of B.O.D. and 
suspended solids was about 76 and 84 
percent respectively in 1947-1948. 
The effluents averaged 30 ppm of 
suspended solids and 41 ppm of 
B.O.D. The aeration tank received 
screened raw sewage, and the air re- 
quired was 0.39 cu ft per gal of sew- 
age. The excess sludge from the 
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FIG. 4. Logan process modifies 


activated sludge process by di- 


rectly recycling aeration-tank effluent and return sludge from 
final settling tank. Purpose of method is to maintain sludge in 


more active condition. 
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FIG. 5. Kraus interchange process overcame bulking at Peoria, 
Ill., plant by aerating digester decant with part of return sludge 
and adding this, with remainder of return sludge, to sewage in 


aeration tank. 
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high-rate process was generally much 
more concentrated than that from the 
conventional plants and averaged 6.4 
percent solids, of which 74.1 percent 
were volatile. 

Zigerli Process. The Zigerli or 
process, which was proposed 
about 15 years ago, depends essen- 
tially on the addition of asbestos 
fiber to the aeration tanks. Funda- 
mentally, the process would apply to 
either the conventional activated 
sludge method or to its high-rate 
modification, but the most compre- 
hensive tests have been made with 
the high-rate process in Zurich. 
F. W. Mohlman reported that after 
an initial dose of 10 to 40 ppm of 
asbestos, only 1 ppm must be added 
to the sewage to make up the losses 
occurring when excess sludge is 
wasted. Although asbestos is re- 
ported to increase the efficiency of the 
sludge process, no recent data are 
available to show the results of opera- 
tion or for comparison with the cor- 
responding process without asbestos. 
No satisfactory explanation has been 
offered to account for its reported 
advantages. 

Activated Slurry Process. The ac- 
tivated slurry process depends upon 
the use of special equipment called 
the ‘‘Aero-Accelator,” for the treat- 
ment of sewage. This is a single- 
round unit consisting of a central 
aeration section which occupies about 
two-thirds to three-fourths of the 
total volume of the tank and the 
remaining outer section for sedimen- 
tation. Screened raw sewage and air 
enter at the bottom center of the unit, 
where they are intimately mixed with 
the returned sludge. The mixed 
liquor rises slowly and flows over a 
weir into the outer section or return- 
flow zone. In this section the sludge 
settles and most of it returns to the 
central section. The remainder is 
concentrated and wasted as excess 
sludge. The effluent is discharged 
over a peripheral weir at the surface. 

Brief pilot-plant studies at Elm- 
hurst, Ill., reported by F. A. Eidsness, 
A. M.ASCE, showed that with a 
sludge age of 0.35 days and 512 ppm 
of suspended solids in the aerator, 
effluents containing 26 ppm of sus- 
pended solids and 24 ppm of B.O.D. 
were obtained, corresponding to re- 
movals of 79.5 and 82 percent respec- 
tively. Under these conditions, the 
sludge index indicated instability of 
the process. 

With a sludge age of about 1.2 
days and 3,750 ppm of suspended 
solids in the aerator, the sludge index 
(Mohlman) was 136 and the effluent 
contained 12 ppm of suspended solids 
and 15 ppm of B.O.D., removals of 93 
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and S9 percent. In each case about 
0.35 cu ft of air per gal of sewage was 
required. The operating data re- 
ported for these studies covered only a 
short period of time. More informa- 
tion is needed to properly judge the 
value of the method and apparatus. 

These high-rate methods of treat- 
ment save in capital and operating 
costs because of the smaller tanks re- 
quired, the smaller amount of air 
needed, and the heavier concentra- 
tion of excess sludge. New plants at 
Los Angeles, Philadelphia, and New 
York have been designed for and are 
using high-rate activated sludge proc- 
esses. 


Two-Stage Processes 

Two-stage biological sewage treat- 
ment processes have been in use 
many years. Combinations of aera- 
tion (with or without sludge return) 
and trickling filters were used first at 
Birmingham, England, more than 25 
vears ago, and a short time later at 
Decatur, Ill, as a means of relieving 
overloaded trickling filters. 

In 1945, J. D. Walker, A.M. ASCE, 
received a patent on a combination 
which included trickling filters as a 
first stage, followed by activated 
sludge treatment. One advantage 
claimed for this arrangement was that 
the trickling filter, being less subject 


to upset by shock loads, could remove 
about 50 percent of the organic load 
before treatment by activated sludge. 
The activated sludge as a second-stage 
process would produce a_ superior 


effluent. The trickling filter and the 
activated sludge plant together would 
be smaller than if either were used 
alone. 

In 1930 F. W. Mohlman and C. E. 
Wheeler, A.M. ASCE, reported on 
the pilot plant studies of two-stage 
activated sludge in Chicago. The 
equipment consisted of two aeration 
tanks, each with a settling tank. 
During the four best months of opera- 
tion, the concentration of suspended 
solids in the aerators averaged about 
3,400 ppm. The total aeration pe- 
riod was about two hours; the air 
ratio was 0.5 cu ft per gal of sewage; 
and the sludge age was estimated at 
about 3 days. Purification was satis- 
factory, with an average of 7.5 ppm 
of B.O.D. and 14 ppm of suspended 
solids in the effluent—-removals of 90 
and 91.8 percent respectively. They 
found that the two-stage process was 
“very sensitive biologically and _ re- 
quired careful control.” 

J. D. Walker has also patented a 
two-stage activated sludge process in 
which part of the final effluent is re- 
turned to the raw sewage to dilute 
shock loads and to prevent septic con- 
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ditions in the primary settling tank. 
The effluent from either stage may be 
returned to the sewage. 

A two-stage activated sludge proc- 
ess, with reaeration of sludge in each 
stage, has been developed by Hood 
and Eckenfelder. They plan to use 
controls for the oxidation-reduction 
potential in each aeration and reaera- 
tion tank. 


Miscellaneous Aeration Processes 


Returned-Sludge Process. In 
Denver, C. P. Gunson is using an 
interesting aeration process on pri- 
mary sludge. The plant was origin- 
ally designed for pre-aeration of sew- 
age followed by flocculation and sedi- 
mentation. Gunson eliminated the 
flocculators and added a tank for 
aeration of the sludge, which he re- 
turns to the raw sewage. The sludge, 
containing 4 percent solids, is aerated 
for about an hour, and the overall re- 
movals are about 50 percent for 
B.O.D. and 78 percent for suspended 
solids. Gunson believes that the re- 
turned sludge process must be started 
in warm weather and that three to four 
weeks of operation is necessary before 
satisfactory results are obtained. The 
high temperature and the time re- 
quired for starting indicate a biologi- 
cal reaction. 

Mr. Gunson has also experimented 
with a two-stage process which has 
yielded removal of B.O.D. up to 75 
percent. 

It is interesting to note that the 
flow sheet of the Gunson process is 
very similar to that of the original 
O'Shaughnessy patent of 1924. Un- 
doubtedly the predominating micro- 
organisms are different, and the re- 
movals of B.O.D. less, than with acti- 
vated sludge. 

Kraus Interchange Process. At 
Peoria, Ill., the activated sludge was 
in a state of continuous bulking for 
considerable periods of time because 
of the high soluble organic content of 
the industrial wastes received with 
the sewage. L. S. Kraus corrected 
this condition of sludge bulking 
and at the same time disposed of 
his digester supernatant liquor by 
aerating digester decant with part of 
the return sludge and adding this 
mixture, with the remainder of the 
returned sludge, to the sewage in the 
aeration tank. The aerated digester 
decant and return sludge became an 
activated sludge with an excellent 
sludge index (Fig. 5). 

Although the process could be 
used continuously or on an intermit- 
tent basis, the best method of opera- 
tion at Peoria called for the addition 
of digested sludge or digester decant 
on alternate days and interchange of 


the sludges on the days no digested 
sludge was added. The use of the 
normal activated sludge on one day 
and the aerated activated-digested 
sludge on alternate days reduced the 
likelihood of losing the activated 
sludge because of the arrival of de- 
structive loads of industrial wastes. 
Equal parts of digested-sludge sus- 
pended solids and sewage solids 
should be used entering the aerator. 
During four-month test periods, 
the sludge index (Mohlman) aver- 
aged 252 for the conventional acti- 
vated sludge process and only 118 
during the use of the interchange 
process. According to Kraus, the 
process affords a means of control of 
the sludge index; it reduces the effect 
of shock loads and increases the load 
capacity of an activated sludge plant 
without requiring additional air. 


Modified Activated Sludge Processes 
Appear Advantageous 


Among the many modifications of 
the activated sludge process, that 
proposed most frequently is the aera- 
tion of return sludge solids before 
mixing with the sewage. This 
method seems to offer savings in 
capital costs and perhaps in operating 
expense. Operating results are 
scarce. 

Multiple addition of sewage along 
the course of flow of the returned 
sludge, as in step aeration, makes for 
very flexible operation because it 
provides for nearly any degree of 
sludge reaeration and permits a wide 
range in sludge age or loading rates. 
Few operating data are available. 

Within the past few years, several 
high-rate activated sludge proce- 
dures have been suggested. Rela- 
tively short aeration periods with low 
sludge solids have been used at 
Jamaica, New York, since 1943, and 
removal of B.O.D. averaging SO to 85 
percent has been obtained. Where a 
high degree of treatment is not re- 
quired, high-rate processes offer sav- 
ings in first cost and in operation. 

In general, several modifications of 
the activated sludge process seem to 
be more economical and to provide 
better efficiency than the conven- 
tional method, but not enough data 
are available to judge the processes 
on their performance, and almost no 
comparisons have been made based on 
standard operation. 


(This article has been prepared from the 
paper presented by Prof. Edwards before a 
joint session of the Engineering Section of the 
American Public Health Association and the 
ASCE Sanitary Engineering Division, pre- 
sided over by B. A. Poole, John C. Bumstead, 
and Earnest Boyce, at the Centennial of Engi- 
neering Convention in Chicago.) 
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What happens to construction 


when defense spending stops 


J. P. YATES, M. ASCE, Senior Vice President, Bechtel Corporation, San Francisco, Calif. 


From panel discussion, “Effect on Construction Industry in Event of Reduction in Defense Spending,” 
before Construction Division with lL. V. Combs as moderator, at San Francisco Convention. 


Total defense spending 


1950 ‘51 ‘52 ‘53 
FIG. 1. Defense construction spending is 
shown to be small proportion of total United 
States defense spending in decade 1950- 
1960. 


mstructhon put place 324 


Defense construction 


1950 51 52 53 54 1955 


FIG. 2. Defense construction is shown to be 
small proportion of total new construction 
put in place in United States in 1950-1955. 
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Any discussion of the question as to 
what will happen in the construction 
field when defense spending stops, 
must necessarily be general and 
speculative. However there are 
many signposts along the way to 
guide our predictions. First, it seems 
evident that, under the most favor- 
able world conditions, our country 
must maintain a relatively high level 
of defense spending even after the 
peak is reached this year. Next, it is 
not at all certain that construction as 
a whole will slow down appreciably, 
let alone stop. It may reach even 
higher levels before 1960. 

To throw light on this question it 
might be well to consider the relation- 
ship between total defense spending 
and the construction portion of this 
spending for the period 1950-1960 
(Fig. 1). In 1950 the total defense 
spending was less than $20 billion. 
Based on Department of Commerce 
figures and on other national defense 
agency reports, and assuming a con- 
tinuation of the present world politi- 
cal and economic situations, defense 
spending is expected to peak in the 
current year of 1953 at about $60 
billion and then to decrease and level 
off at between $40 and $50 billion for 
the last 5 vears of the decade. As for 
defense construction spending, it 
was only a fraction of a billion in 1950 
and has increased to a peak of about 
$4 billion this year. It should drop to 
$2 billion next year, and then level 
off at half a billion for the remainder 
of the 10-year period. 


Continuation of substantial defense 
expenditures will have a sustaining 
effect on our national economy in 
contrast to the disruption that might 
be expected from an abrupt stop. 
But defense construction spending is a 
relatively small part of the total 
security spending so that, if construc- 
tion spending should essentially stop, 
it would not have a marked effect on 
the total economy. 

Next let us consider the relation- 
ship between total construction ex- 
penditures and the defense part of 
these construction expenditures. (See 
Fig. 2.) In 1950 total construction 
spending amounted to $27.9 billion, 
of which only a quarter of a billion, 
or less than 0.7 percent, was for de- 
fense. Construction volume for 1953 
is estimated at $32.2 billion of which 
$4 billion, or 12.4 percent, is for 
defense. Forecasts for 1954 remain 
at a total of $32 billion with only $2 
billion, or about 6 percent, for de- 
fense. Then comes the all-important 
year of 1955, when according to the 
present outlook on world conditions, 
defense construction spending will 
virtually end. Forecasters again pre- 
dict a construction volume of $32 
billion (at level dollars), and 1.5 per- 
cent of this, or about half a bilhon, 
for defense construction. 

To offset the drop in defense con- 
struction and to maintain this esti- 
mated volume for 1955, non-defense 
construction must gain nearly $2 
billion over the preceding year. The 
question therefore is: Assuming the 
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continuation of a reasonable economy 
and the present world political situa- 
tion, will non-defense construction 
requirements be sufficient to offset 
the $2 billion, or 6 percent, loss of 
construction volume from the drop in 
defense construction in 1955? 


Two Important Long-Range Trends 

There are good reasons to expect 
that this total volume can be main- 
tained and possibly even increased. 
From the long-range aspect, two im- 
portant factors favor a high level of 
construction activity in the future. 
The first is the tremendous increase in 
population now being experienced in 
the United States. The forecasts of 
the Bureau of the Census predict a 
population increase between 1950 and 
1960 of about 22 million, or 15 percent. 
The effect of this rapid growth 
on construction activity is self evi- 
dent. Schools, homes, community 
and commercial buildings, utilities 
and highways all must expand. Even 
more important will be additional 
production facilities to supply food 
and consumer goods. These growth 
figures are averages for the nation as 
a whole. The West must provide 
for an additional impact due to migra- 
tion since its increase in population is 
expected to continue at a rate nearly 
50 percent above the national aver- 
age. 


The second important long-range 
factor has to do with consumption 


of our basic natural resources. The 
increase in demand is expected to be 
accompanied by a steady increase in 
the real cost of production of raw 
materials. It is not necessary to use 
much imagination to appreciate the 
enormous influence on heavy indus- 
trial construction resulting from the 
ensuing changes in processes and the 
development of substitute materials. 
Thus the continued increase in popu- 
lation and the increased difficulties in 
the production of sufficient raw ma- 
terials will both be important factors 
in sustaining a high volume of con- 
struction. 


Specific Stimulating Factors 


Now, turning to more specific fac- 
tors that may create construction 
activity to replace the loss of defense 
construction in 1955, let’s look at 
federal expenditures for non-defense 
items, which in 1952 were 3'/2 times 
as great as in 1946. The Department 
of Commerce says: 

“On the basis of past experience, 
construction is the most dynamic item 
in federal purchases other than those 
for national security. The area is one 
of significant potential growth in the 
absence of specific policies restricting 
1953 
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it, and a volume of construction 
much higher than that registered in 
the past few years could be achieved 
if that were the object of our national 
policies.” 

There is no indication from the 
new administration of a curtailment 
in federal construction. Facts would 
seem to indicate that: 


1, Government aid to private home 
building will continue and will become 
even more important though there will be 
less public-owned housing. 

2. Federal aid to highways will cer- 
tainly be increased and will be an im- 
portant factor. 

3. Federal grants for schools and 
hospitals are expected to increase. 


Public Construction Demand High 


Turning to state and local govern- 
ment construction, we find an almost 
desperate need for construction to 
bring facilities and services up to 
community requirements. Since 
1945, non-federal public construction 
has increased from $1 billion annually 
to over $6 billion in 1952. In spite 
of this increase, we are not keeping 
up with requirements. When defense 
restrictions on critical materials and 
manpower are released, so that proj- 
ects can be planned efficiently and 
with confidence, the retarded pro- 
grams for schools, streets, highways, 
institutions, and other public works 
may well accelerate to the point 
where they alone could offset much 
of the drop in defense construction. 

Construction of arterial and local 
highways, with their structures and 
bridges, is a major phase of public 
works worthy of special note. Many 
roads are yet unsurfaced; many high- 
ways are overcrowded and dangerous. 
The congestion in our cities is appal- 
ling. In the San Francisco Bay area 
alone, one new bridge is just being 
started and two more major crossings 
must be started soon. This rising 
tide of demand for highway improve- 
ment unquestionably will add a very 
substantial construction volume as 
soon as the defense pressure decreases. 

The outlook for non-governmental 
or private-enterprise construction is 
also bright. In this field perhaps 
more than any other the right atmos- 
phere and a feeling of confidence in 
the future are prerequisites to expan- 
sion. Today there is an optimistic 
attitude and many major manufac- 
turers, such as the Ford Motor Co., 
have already announced large con- 
struction programs. Every day we 
hear of new programs. The electric 
and gas utility companies will con- 
tinue to be strong investors in new 


facilities. | Modernization re- 
placement programs are expected to 
increase substantially not only be- 
cause of physical exhaustion of equip- 
ment, but also to reduce labor costs 
and to meet obsolescence through 
technological developments. 

In 1951 and 1952, farmers spent $2 
billion annually in construction for 
homes and service buildings. This is 
expected to slow down in 1953-1954, 
not because the demand is satisfied, 
but because farmers’ incomes are 
dropping. If farm conditions im- 
prove, farm construction will again 
increase. 

In the field of private residential 
construction, $11 billion was spent in 
1952. In 1953-1954 the rate is ex- 
pected to go down somewhat, but 
predictions are that by 1955 there 
will again be a high demand, con- 
sistent with an increasing population 
and a high-level economy. 

There is one more field of construc- 
tion activity that is becoming of in- 
creasing importance, and this is the 
foreign field. Every day we hear of 
plans for new world projects, both 
private and governmental. The posi- 
tion of the United States is becoming 
world dominant, and the foreign 
market for construction is enormous. 
If the world political tension decreases 
so that defense spending is not 
needed, the drop in such spending 
could easily be more than offset by 
the increase in foreign spending— 
not foreign aid, but real investment 
by private capital. 


Future Outlook Bright 


To summarize, looking at all the 
facts and future needs, I believe that 
we are underestimating the future 
and that we had better be ready to 
handle an increase in construction 
activity. Our country is in a unique 
domestic and world position right 
now, and if we are to grasp our oppor- 
tunities, there must be broad and in- 
telligent planning. 

We as engineers have an increasing 
opportunity and responsibility to 
maintain our dominant world position 
and we must not underestimate 
these responsibilities. We must 
create confidence and support the 
desire for private investment by 
being ingenious and efficient in doing 
the best possible work for the lowest 
possible cost. We must each as a 
citizen be active and constructive in 
our participation in community, civic, 
and national affairs. We can and 
must make a real contribution in 
establishing in the eyes of our own 
country and in the eyes of the world 
that our system of free and individual 
enterprise is the right one. 
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Interior of prefabricated pier section, designed and erected by De- 
Long Engineering & Construction Co., is compartmented for safety 


during towing. Diaphragms also provide rigidity. 
X 377-H pier section, at right, is ready to be launched. Note that 


Completed 82 


DeLong Airjacks have not yet been fastened to deck, but holes 
through which steel caissons will be driven at site have been in- 
corporated. Sections were fabricated in Texas shipyards and towed 
3,000 miles to pier site in Venezuela. 


HOWARD P. MAXTON, M. ASCE, Executive Vice President, De toms Engineering and Construction Co., New York, N.Y. 


Prefabricated steel piers 


A prefabricated, ocean-going steel 
pier is proving its merit at the United 
States Steel Corporation's Orinoco 
Mining Company iron-ore shipping 
station on the Orinoco River in the 
interior of Venezuela. The pier, 
fabricated in three sections each 
377 ft long, has a total length of 
1,131 ft and a width of S2 ft. Each 
section was fabricated in a Texas 
shipyard and towed 3,000 miles to 
the erection site. There the pier 
stands on circular steel caissons 6 ft in 
diameter, which were driven through 
wells in the hull of each barge-like 
section. (A similar four-section pier 
with a total length of 1,000 ft was 
towed 4,800 miles to the United 
States air base at Thule, Green- 
land, where it has been in service 
about two years.) 


After pier section has been jacked up to desired elevation, 
caissons are released one at a time, driven to rock, and re- 
gripped by Airjacks. Caissons are then cut off flush with 
deck, welded to pier, and filled with sand and concrete, 


The unique feature of this pier 
construction method is the De Long 
Airjack, a jacking device which en- 
ables the steel pier sections to climb 
out of the water, up the steel caissons. 
Thus the pier is wholly supported by 
the caissons when the structure is 
completed. 

Each barge-shaped section of the 
pier is designed as a hollow box, 
compartmented for rigidity and 
safety in towing. Each is fitted with 
oil and water pipes, ship mooring 
devices, and tracks for a traveling 


crane and for loading conveyors. 
After launching, each section was 
loaded with its own  100-ft-long 


caissons, a crawler crane, air com- 
pressors, welding equipment, and all 
other gear necessary for complete 
erection of the structure. Because 


the barges are very stable while 
afloat, surplus cargo not essential to 
the erection of the pier was trans- 
ported at the same time for the Orin- 
oco Mining Co. 

When a section arrived at the con- 
struction site, it was maneuvered 
into, and held in, approximate po- 
sition until the crane on the deck 
could hoist the caissons and drop 
them through the holes in the deck. 
There the caissons were gripped by 
the DeLong Airjacks while the pier 
section was being moved into its 
precise position. The caissons were 
then dropped to the river bottom 
where they readily penetrated the 
sand and gravel overburden and 
became anchored. 

The next step was the jacking up of 
the pier. The upper cylinder of 


Ocean-going freighter uses pier after it has been 
jacked to required elevation but before construction 
operations have been completed. Pier was in service 
a week after arrival of first section at site. 
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After launching, pier section is completely outfitted. Caissons are 
loaded on deck along with Model 4500 Manitowoc crane, and all 
Launches and other cargo 
are being transported at same time for the owner. 


other gear necessary for erection of pier. 


cut construction costs 


each DeLong Airjack, which was 
attached to the deck of the section, 
gripped the circumference of each 
caisson. Then, in a manner similar 
to that of a small boy shinnying up 
a pole, the upper and lower cylinders 
of the jacks, joined by a tough rubber 
accordion-like band, lifted the barge 
section up out of the water. In 
each 2-min cycle, the Airjacks lifted 
the section about 6 in. The jacks 
are operated by compressed air 
through a master control and can be 
individually adjusted to level the 
deck. The master control can ad- 
just the elevation to within | y in. 
The control piping is so designed that 
it is virtually impossible for the oper- 
ating personnel to drop the section, 
nor will it fall if the air compressors 
or piping fail. 


End caissons of third pier 


dropped to act as spuds while 180-ton loco- 
Locomotives were 


motives are unloaded. 
transported for owner. 


At pier site, crawler crane on deck lifts caisson sec- 
tion preparatory to lowering it through deck, where 
it is to be gripped by DeLong Airjacks. When all 
caissons are held by jacks, barge-like pier section is 
positioned precisely, caissons are lowered to bottom, 
and section is jacked up out of water. 


After the deck had reached its 
proper elevation and the weight of 
the pier section had forced the cais- 
sons down further, the jacks were re- 
leased one at a time, and the caissons 
were driven to rock by a 200-C 
Super Vulcan hammer. After driv- 
ing, each jack was reengaged. Fi- 
nally the jacks were removed one at a 
time and the caissons cut off flush 
with the deck and welded to the sec- 
tion. The last step was to fill each 
caisson with concrete and sand and 
weld a cover plate over its top. 


Field Construction Time Cut 


This simplified operation cuts field 
erection time to about one-tenth 
that required for conventional pier 
construction. Total elapsed time 
from contract signing to completion 


section are 


of the structure has averaged four 
months on DeLong’s projects so far. 

One of the economic advantages of 
this method of pier construction lies 
in the fact that the structure can be 
fabricated in any foreign shipyard to 
take advantage of local steel prices, 
local labor prices, and to shorten the 
length of tow. In the case of struc- 
tures erected for temporary use it 
is an easy matter to remove a 
section after it has been placed; 
it is only necessary to jack the section 
down to the water, cut loose the sup- 
porting caissons and pull them, thus 
salvaging the entire structure at a 
minimum cost. 

The Venezuelan structure here de- 
scribed was designed and erected by 
the DeLong Engineering and Con- 
struction Co. of New York. 


Finished pier, located 180 miles up Orinoco River, is 
82 1,131 ft. 
to 40,000-ton ocean-going ore boats as well as for 
incoming cargo. 


It will be used for loading iron ore on- 


Fender system was later installed. 
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FIG. 1. Cherry River Project, now under construction on western slope of Sierra Nevada 
in California, is newest unit in Hetch Hetchy water and power system. 


TABLE |. Results of tests on impervious fill samples 

Tesr Generar Rance or 
Mechanical analysis classification Silty sand to sandy silt 
Liquid limit . 27 to 33 
Plasticity index NP to 6 
Specific gravity 2 70 to 2 76 


Maximum dry density when compacted by 
Standard AASHO method 
Modified AASHO method 
Ultimate ¢ in direct shear, when compacted to 
100 percent of maximum density by standard 
AASHO method 
103 percent of maximum density by standard 
AASHO method 
Coeflicient of permeability, K, when compacted to 
100 percent of maximum density by standard 
AASHO method 
103 percent of maximum density by standard 
AASHO method 


106 to 120 Ib per cu ft 
117 to 130 Ib per cu ft 


27 deg to 30 deg 


20 deg to 31 deg 


0 004 to 0.20 ft per day 


0 0007 to 0 06 ft per day 
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FIG. 2. Plan of Cherry Valley Dam shows location of low-level outlet works which runs 
through right abutment and will serve initially as diversion tunnel. Capacity of tunnel is 
7,000 cfs. Foundation of dam is good granite. 
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ew Valley Dam 


The Cherry River Project is one of 
the long-planned step-by-step units 
of San Francisco's Hetch Hetchy 


water and power system. This most 
recent unit, a multi-purpose develop- 
ment for municipal water supply, 
flood control and hydroelectric power, 
is now under construction and is sched- 
uled for completion in late 1954. 
The project will also create some inci- 
dental benefits to recreation, and will 
result in considerable benefits in both 
irrigation and power for the Modesto 
and Turlock Irrigation Districts. 

Cherry Valley Dam is located on 
the Cherry River, a major tributary 
of the Tuolumne River, on the west- 
ern slope of the Sierra Nevada of 
California. The location of — the 
Cherry River Project and its relation- 
ship to the rest of the Hetch Hetchy 
power and water system is shown in 
Fig. | 

The dam will be a composite earth 
and rock embankment with a height 
of about 315 ft above streambed and 
a length of about 2,600 ft along the 
crest. An uncontrolled side-channel 
spillway is located on the right abut- 
ment. The low-level outlet works is 
provided by a tunnel through the right 
abutment, to be used initially for river 
diversion during construction (Fig. 2). 
The reservoir will occupy a glacier- 
carved valley, about four miles in 
length, and will impound a_ total 
storage of approximately 270,000 
acre-ft. 

The power aqueduct, which is not 
included in the present construction, 
will take off from a branch of the low- 
level outlet works and will extend six 
miles down Cherry River Canyon, 
where it will drop 2,000 ft to the fu- 
ture powerhouse. This powerhouse 
will produce about 90,000 hp of con- 
tinuous firm power. When _ the 


FIG. 3. Originally planned as all rock fill, 
structure has been changed to earth and 
rock fill. Discovery of convenient source of 
disintegrated granite for impervious earth 
core led to change in plans. Structure rises 
315 ft above stream bed. 
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Cherry River power development is 
completed, all water released from 
Cherry Valley Dam, except the small 
release for recreation purposes and the 
flood-water releases or spill, will pass 
through the Cherry River Power- 
house and another power develop- 
ment further downstream. 

The dam is founded on granitic 
rock of various types which are excel- 
lent for foundation purposes. The 
site has been quarried and scoured by 
glacial action from a mass of ice esti- 
mated to have been at least 1,000 ft 
thick, which removed the weathered 
and softer rock. Only relatively 
minor weathering has occurred since 
the last glaciation. The overburden 
consists of a thin mantle of glacial soil 
and boulders averaging not over 5 ft 
in thickness. There are no detri- 
mental fault zones. 

Under a contract now in force, the 
entire dam site is being stripped of all 
overburden, loose bedrock and boul- 
ders, and as much of the weathered 
surface rock as may be required to 
uncover structurally sound rock. 
The stripping is being done by both 
mechanical and hydraulic means, 
with a final cleanup by high-pressure 
water jets. In addition to the gen- 
eral area stripping, a relatively shal- 
low cutoff trench 20 ft wide is being 
excavated to rock of such tightness 
that the joints can be grouted eco- 
nomically. A continuous cutoff cur- 
tain in the foundation will be con- 
structed along this trench by three- 
stage grouting. 


Earth and Rock-Fill Section Chosen 


Originally, in order to make the 
best use of local material, Cherry 
Valley Dam was planned as a full 
rock-fill structure with a reinforced- 
concrete face slab laid on a substan- 
tial cushion of large derrick-placed 
rock. Although the site was suitable 
for a concrete gravity dam, the trans- 
portation costs for the large quantity 
of cement required would have made 
this type extremely expensive. 

In the course of the detailed geo- 
logical investigations of the area ex- 
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tensive areas of decomposed granite 
were discovered downstream from the 
dam site within a radius of about two 


miles. This is below the lower limit 
of the most recent glaciation at the 
dam site. Investigations proved the 
decomposed granite to be suitable in 
quality and ample in quantity for an 
impervious core. Design studies in- 
dicated that a considerable saving in 
cost could be realized by changing 
from a full rock fill to an earth-and- 


rock design. Furthermore, this de- 
sign would minimize maintenance 
costs. 


The embankment section consists 
of a central earth core supported and 
protected by massive rock envelopes 
on both the upstream and down- 
stream sides (Fig. 3). The earth core 
will have a slope of 0.70:1 on the 
upstream side and 0.75:1 on the 
downstream side, and a volume 
of about 34,000,000 cu yd. The 
quarry-run granitic rock envelopes, 
containing a volume of about 3,- 
500,000 cu yd, will have an average 
slope of 2:1 on both upstream and 
downstream faces. The envelopes 
will be constructed, however, on the 
average natural angle of repose of the 
rock, with 20-ft-wide horizontal 
berms at 30-ft vertical intervals. 
This will save rehandling the surface 
rock during construction. An ample 
two-layer transition filter section will 
be placed on both faces between the 
earth core and the dumped rock to 
protect the core material from wash- 
ing. 

The impervious borrow areas were 
investigated by a total of 40S auger 
borings 12 in. in diameter and from 10 


TABLE Il. 


MInimuM QUALITY 
RoLLep-EartH Core 
106 Ib per cu ft 
131 Ib per cu ft 
122 Ib per cu ft 
68 Ib per cu ft 


PROPERTY 
Dry weight 
Saturated weight 
Moist weight 
Submerged weight 
Angle of friction ‘ 27 deg 
Permeability 


0.2 ft per day 


chy system 


to 30 ft deep. On the basis of classi- 
fication studies, nine 450-lb. compos- 
ite samples were selected to represent 
the full range of materials in the two 
principal borrow areas. Extensive 
tests on these samples were made. 
Results are shown in Table I 

Several good quarry sites with 
practically unlimited quantities of 
sound granite rock are located close 
to both abutments of the dam. 
These sites were also investigated by 
core drilling. The borings showed a 
joint pattern which will produce rock 
of a desirable size range without the 
need for excessive secondary blasting. 

Table II shows the characteristics 
of earth-core and dump rock-fill ma- 
terials used for design. 


Multi-Purpose Outlet Works Provided 


The outlet works for Cherry Valley 
Dam is required to provide four 
functions: 


1. River Diversion During Construction. 
A diversion capacity of 7,000 cfs is provided 
in the tunnel with the intake water surface 
at the top of the diversion dam. 


2. Flood Control. Operating criteria for 
flood control discharges were prescribed by 
the Corps of Engineers. These required a 
flood-control discharge capacity of not less 
than 4,000 cfs at full reservoir, and not less 
than 3,000 cfs with the reservoir drawn down 
to provide 90,000 acre-ft of reserve storage 
space 


3. Recreation and Fish Life. As a re- 
sult of negotiations with the U.S. Forest 
Service and the California State Fish and 
Wildlife Commission, it was agreed to pro- 
vide water releases of from 5 to 15 cfs into 
the streambed below the dam at various 
times of the year. 


Design characteristics of earth-core and rock-fill materials 


Rock Frm. 
TRANSITION SECTIONS 
110 Ib per cu ft 
132 Ib per cu ft 


69 Ib per cu ft 
45 deg 

0 

Pervious 
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4. Power. On the basis of long-term 
studies, it was decided to provide a power 
discharge capacity of 450 cfs at minimum 
reservoir level 


In the interests of economy all these 
functions were served by providing a 
single low-level tunnel in the final 
design, and the controls were moved 
from the intake to the tunnel outlet. 
It is estimated that this arrangement 
saved nearly $1,500,000 over the pre- 
liminary design based on two separate 
tunnels with intake control towers. 


Spillway Capacity Determined 

On the basis of a study of availabie 
data for all floods having a peak flow 
of 2,000 cfs or more, it was estimated 
that the probable 1,000-year flood 
would have an instantaneous peak 
magnitude of at least 25,000 cfs, and 
might be as high as 35,000 cfs. A 
study of the theoretical possible maxi- 
mum flood resulted in a theoretical 
peak runoff of about 60,000 cfs, 
which, when routed through the reser- 
voir, would be reduced to a flow of 
about 52,000 cfs over the spillway. 

On the basis of these studies, it was 
decided to provide a spillway that 
would pass at least 35,000 cfs with a 
normal minimum freeboard of not 
less than 5 ft, and 52,000 cfs with a 
reduced freeboard of 3 ft. To elimi- 
nate the possibility of a mechanical 
failure or human error, the spillway 
is to be of the ungated, free-overflow 
crest type. 

Extensive tests of a 1:40 scale hy- 
draulic model of the side-channel 
spillway were made in a small hy- 
draulic laboratory especially con- 
structed for the purpose at San Fran- 
cisco’s Moccasin Creek Powerhouse, 
where an adequate water supply was 
available. These tests indicated 
many improvements over the pre- 
liminary layout, and resulted in both 
improved operations and substantial 
savings in cost. Some of the prin- 
cipal changes made as a result of the 
model tests are: 


1. The approach excavation to the over 
flow weir was reduced 


2. The bottom width of the overflow 
channel behind the weir was changed from a 
uniform width of 50 ft to a width tapering 
from 25 ft at the upstream end to 54 ft at the 
beginning of the transition 


3. The right or uphill side of the spillway 
channel was made a continuous straight sur 
face on a ' 4:1 side slope throughout the 
overflow section, the transition, and the 
chute. 


4. The transition between the overflow 
section and the chute was accomplished by 
a vertical cylindrical quadrant on the left or 
dam side, with a 5-ft-high step across the 
channel bottom 
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5. The chute portion of the spillway was 
flattened from a 20-percent to a 5-percent 
grade. 


Present Status of Project 


Completed sections of the Cherry 
River Project are the 25-mile-long, 
1S-ft-wide, asphalt-surfaced access 
road; the 10-mile-long, 22-kv, wood- 
pole, power-distribution line; and the 
permanent operators’ village at the 
dam site, which will be used as a base 
for field engineering and administra- 
tion of the construction work. 

First stage construction of the 
diversion tunnel, including the base 
of the intake tower, clearing and 
stripping the dam site, excavating the 
cutoff trench, and grouting the foun- 
dation, are under way with completion 
scheduled for the summer of 1953 at 
the end of the high-flow season. It is 
planned to start construction of the 
rolled-earth core and dumped rock 
fill, and excavation of the spillway 
channel in the spring of 1953. This 
will be a two-season job. Concreting 
of the spillway, final stage construc- 
tion of the outlet works, installation 
of the valves, and miscellaneous 
minor work will be completed in 1954. 

Completion of the power facilities 


is dependent on authorization of addi- 
tional bond funds. 

The Hetch Hetchy Project is one of 
the utilities under the jurisdiction of 
the San Francisco Public Utilities 
Commission. James H. Turner, M. 
ASCE, is Manager of Utilities. 
Harry E. Lloyd, M. ASCE, is Man- 
ager and Chief Engineer of the Hetch 
Hetchy Water Supply, Power and 
Utilities Engineering Bureau. The 
writer was Design and Construction 
Engineer for the Cherry River Proj- 
ect until August 1, 1952. Since that 
time Oral L. Moore, J. M. ASCE, has 
been Construction Engineer, and 
Wesley F. Getts, M. ASCE, Design 
Engineer. The Board of Consultants 
for design and construction of the 
Cherry River Project consists of 
Walter L. Huber, President, ASCE; 
A. Kempkey, M. ASCE; and I. C. 
Steele, M. ASCE. John K. Vennard, 
A. M. ASCE, was special consultant 
or the hydraulic laboratory work. 


(This article has been prepared from the paper 
presented by Mr. Dickinson before a Power 
Division session at ASCE’s San Francisco 
Convention. This session was presided over 
by H. V. Lutge, a member of the Division's 
Executive Committee. The original paper is 
Convention Preprint 71.) 


How would you do it? 


Some of ihe most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost goi him down but 
from which he finally emerged the victor--H. J. Gilkey 


When a building is to be increased in height, the columns and 
foundations need to be investigated and usually strengthened 
to carry the additional floor loads. In one such instance it was 
found that the salaried employee of the engineering firm re- 
sponsible for the original design of the building had, on his own 
initiative, provided enough added foundation and column 
strength to carry the two supplementary floors that were 


needed. 


Obviously the engineer, the architect and the owner were 


pleased at the discovery since a considerable sum of money was 
saved through the “unauthorized foresight” of the emplovee. 
Was the employee to be commended or censored? For the solu- 
tion, see page ?? 


Eptror's Note: This is the fourteenth in a series which started in the Feb- 
ruary 1952 issue of Crvi, ENGinecertne. In the April 1952 issue an article, 
“The Unexpected in Engineering: The Bugs,”’ explains the project and en- 
larges upon the central theme that problems of the past created the practice of 
the present; that “The engineering of today rests upon a coral reef: sturdy 
remnants of yesterday's bugs."" The process is a continuing one; there will 
always be today’s and tomorrow's bugs to add zest and gray hairs to the 
practice of a profession that by its very nature must cantilever from a codified 
past to an untried future. ‘‘Long live bugs” is an ever-present challenge to the 
virility and ingenuity of the engineer. If you have a good bug. why not share 
it? HIG 
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Legal responsibility of 
the registered engineer 


Bugincering works are designed for 
the use and benefit of society, and 
for this reason they must be safe and 
functional. The owner of large engi- 
neering jobs has made a very sub- 
stantial investment, and he is per- 
sonally concerned with the structure 
or plant which he has financed. But 
examination will disclose a number of 
other parties with concurrent inter- 
ests. 

Owner's’ Responsibility. The 
owner has a responsibility to business 
invitees who come onto his property, 
such as those who enter his store, 
office building, or amusement stands. 
This invited public may be injured 
by poor design, defective construc- 
tion, or under-maintenance. The 
owner may also have operational 
failures, as where an electric power 
plant fails to produce the anticipated 
quality or quantity of public service. 

Similarly, the owner may experi- 
ence unexpected costs due to the in- 
efficiency, incapacity, or high main- 
tenance of his metropolitan ter- 
minals, buildings, bridges, or toll 
highways. 

Finally, the normal use of the 
property may cause injuries to neigh- 
boring lands, plants, or persons. 
Such an unhappy project owner is 
usually an industrial corporation or 
business concern and may be rather 
anxious to seek reimbursement from 
his building contractor or from the 
engineering firm that did the design. 

Contractor's Responsibility. The 
builder's relation with the owner is 
contractual, and the project owner's 
relief is based on the terms of the 
agreement. This is a topic beyond 
our present consideration. While 
fraud may be additional grounds for 
an owner's recovery, the scattered 
cases of dishonesty in construction 
are so isolated as to warrant the dis- 
missal of that phase of the subject 
from consideration here. 

Potential Engineering Failures or 
Difficulties. Before we take up en- 
gineering responsibilities in general, 
a few practical cases should be ex- 
amined : 


1. Smokejacks are not watertight, re- 
sulting in serious leaks 

2. A motor vehicle turns off the pave- 
ment on a bridge approach, twists in the 
soft shoulder, and plunges over the bank. 
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There was no guard rail. The factors 
necessitating a guard rail would include 
class of road, width, curves, shoulders, 
speed, motor vehicles using it, and distance 
of vision. 

3. A slippery stretch of asphalt pave- 
ment on a heavily traveled route causes an 
accident. 

4. A structure proves insufficient to 
support load, as where a usual load is not 
provided for or an unexpected or illegal load 
concentration causes a failure. 


5. A long bridge of novel design and 
economical proportions fails during antici- 
pated weather conditions 


6. Insufficient spillway results in over- 
flowing of an earth dam, resulting in com- 
plete failure. There is an issue of fact as to 
engineering analyses of stream flow in this 
locality. 

7. Specifications designate difficult, im- 
practicable procedures for authorizing work 
changes, with the result that the contractor 
ignores the routine. 


8. A downstream manufacturer, after 
obtaining proper authority, erects flash- 
boards on a government dam, thereby 
flooding out an upstream tailrace and ulti- 
mately incurring extensive expense in re- 
imbursing the injured upstream power plant. 


9. A state possesses complete borings 
which show quicksand pockets but lets a 
foundation job without disclosing its full 
knowledge. The contractor is led wrong- 
fully to believe the job is similar to other 
ordinary jobs in the vicinity. 


10. A state has complete borings, gives 
each bidder all its data, warns that borings 
indicate substantial boulder pockets, and 
invites the contractor's engineers to see and 
study the boring material. The excava- 
tions uncover extensive and very costly 
boulder pockets. 


11. A railroad bridge and a power plant 
on the Mississippi River are somewhat con- 
currently conceived and promoted. The 
railroad bridge is slightly downstream from 
the power house, and because of the position 
of the tailrace, the west-end bridge piers 
must be materially strengthened at con- 
siderable cost. The railroad has right-of- 
way easements, and hence riparian rights, 
and possesses appropriate river-crossing 
papers from the Corps of Engineers. Al- 
though the FPC authorization was tech- 
nically at fault in allowing this problem to 
arise, the power company’s legal position 
was weakened by the engineering design, 
which changed the normal flow of the stream 
to the detriment of a lower riparian owner, 
the railroad. 

The above eleven cases resulted in dam- 
ages, some of the losses being of substantial 
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proportions, and it is possible that every 
one might have been avoided by proper 
engineering or legal advice. Directly or 
indirectly, each case involves the question, 
“Should the engineer be personally liable 
under the circumstances?” 


The Engineer's Responsibility. 
The engineer may perform his work 
as an independent contractor, as an 
agent with the capacity of a fiduciary, 
or as an employee. In each case the 
engineer's duties require diligence, 
due care, skill, and judgment. If he 
is lacking in the first three, he is 
negligent, careless, and a misrepre- 
senter of his ability. The engineer's 
conduct and accomplishments are 
considered in the light of all the cir- 
cumstances. 

The more extensive experience an 
engineer has had and the more train- 
ing and reputation he possesses, the 
greater his fee or salary and conse- 
quently the greater the reliance the 
owner may place on his engineering 
services. For instance, the duly 
registered engineer has qualified as to 
standards of education, experience, 
and ability. He has fully satisfied 
statutory provisions which are very 
strict, and as a token of this he pos- 
sesses papers, a common seal, and a 
legal title which are statutorily de- 
nied to all others. 

In the case of an engineering failure 
the designer, or construction engi- 
neer, is not held to perfection. Some 
mathematical errors are excusable. 
But he must meet the reasonable 
standard performed by the average 
engineer with his qualifications. 
Legally, the issue is a question of fact 
for a jury. 

Engineers designing in new fields are 
often called upon to pass judgment 
and to make decisions which are not 
subject to precise analyses. The 
problems have passed beyond routine 
skill, to judgment. It is stated that 
an engineer is not responsible for an 
error in judgment. Similarly, the 
task of engineering does not guarantee 
the result. 

The scarcity of litigation against 
the engineering profession speaks 
well for the long record of competent 
service performed by the profession, 
but it would be foolish to deny that 
engineers do face some legal risk in 
their scientific pursuits. 
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BELOW: 
Long-span steel trusses support transverse 
cantilever trusses. Longitudinal trusses 


were erected completely before riveting be- 
gan. Bottom-chord column connections 
were not made until roof trusses and roof 
were complete. 


Paced with expansion of its Wichita 
Kans., operations for the building of 
B-47's, the Boeing Airplane Company 
found that its most urgent need was 
to provide space for the aircraft after 
their assembly. In the new structure 
the final touches would be added to 
ready the ships for test flights. 
Early in 1951 approval was received 
from the Air Materiel Command for 
the construction of a flight hangar, 
and working drawings were started 
immediately. 

The basic requirement for the 
hangar was an area suflicient to accom 
modate twelve B-47 airplanes simul 
taneously, with ample working space 
around them for finishing operations. 
In addition, there were other needs, 
including shop space, office space, and 
facilities for personnel, including a 
cafeteria. Because of its location, 
the use for which it is designed, and 
the soil on which it stands, the re- 
sulting structure has some features 
that are unusual if not unique. 
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Long trusses andsteelcantilevers provide 


The building, 195 ft wide and 946 
ft long, is divided into five sections, 
from north to south as follows: The 
first section is a two-story steel frame 
94 ft long, with brick walls and con- 
crete roof, housing the shop area, 
boiler room and cafeteria on the 
ground floor, and office space on the 
second floor. Sections two and three 
are two bays of hangar space, each 
265 & 195 ft. The fourth section is 
another shop area 40 ft wide, built in- 
side the hangar and covered by the 
hangar roof. Although only one 
story was built, it is designed to carry 
two more stories as required. The 
fifth section is another bay of hangar 
space, 265 ft long. 

Cantilever Roof Construction 

It was required that the space in- 
side the hangar have as few obstruc- 
tions as possible, with an absolute 
maximum of clear, usable space, both 
for working and for maneuvering the 
large planes. As a result of these re- 


ABOVE: Unobstructed work area large enough to 


accommodate twelve B-47 bombers was 
basic consideration in adopting this style 
of framing. Extra weight of steel required 
was justified by large area provided. 


2 


Section A-A 


quirements a cantilever type of roof 
construction, with no supports along 


the outer walls, was chosen. The 
frame consists essentially of a pair of 
longitudinal trusses spaced 40 ft on 
centers and supported on columns at 
their ends. Perpendicular to the 
longitudinal trusses are the cantilev- 
ered roof trusses, which project a dis- 
tance of 75 ft from their supports. 
Many different combinations of 
framing were studied before the final 
decision was made. Although the 
type chosen was not the most econom- 
ical in overall weight of steel, the 
extra cost was believed justified con- 
sidering the necessity of having a 
maximum of clear working space and 
of maneuverability. It was felt, in 
fact, that the chosen design would, in 
the end, be the most economical for 
the intended use. When the general 
conformation and arrangement of the 
trusses had been decided on, the 
advisability of using continuous trus- 
ses for the longitudinal members was 
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BELOW: FIG. 1. 


under trusses. 


Overall length of Boeing's Wichita 
flight hangar is 946 ft. Main longitudinal 
trusses have clear span of 263 ft. Width of 
structure is 195 ft with 55 ft of clearance 


¥ 


ABOVE: Flight hangars at Wichita, Kans., were built 
to provide added capacity for Boeing Air- 
plane Co.’s expanding operations. 
work on assembled planes before test flights 


Final 


is performed in this structure. 


Expansion joint — 


Office 


Hangar No 1 


Clearance line (bottom of main trusses} 


Hangar No 2 


Hangar No 3 


Shop No. 1 Unit No. 1 
358' 


Unit No 2 
3i1'8" 


Unit No.3 


open work area for Boeing flight hangar 


studied. The character of the soil, 
which made it probable that there 
would be some settlement and that 
such settlement would be unequal, 
led to the choice of simple trusses for 
the main members. 


Footing Loads Limited 

The soil in this area is alluvial silt 
and clay. Thirty test borings were 
made over the area, and four bearing 
tests were conducted at the approxi- 
mate elevation of the bottom of the 
footings. Asa result of these tests, it 
was decided that the total load on the 
footings must be limited to 1 ton per 
sq ft. This condition suggested the 
advisability of supporting the struc- 
ture on piling. However, a study of 
comparative costs, and consideration 
of the possible delays which the use of 
piling might entail, led to the choice 
of simple reinforced concrete founda- 
tion slabs, so proportioned that the 
maximum total load would not exceed 
the specified 1 ton per sq ft. 
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All reinforced concrete in the struc- 
ture was designed for the following 
working stresses: reinforcing steel, 
20,000 psi; concrete, 1,050 psi; shear, 
75 psi; and bond, 240 psi. The 
two largest of the footings are each 
designed to take the load of four 
columns, that is, to carry 1,365 kips. 
Each is 92 ft long, 50 ft wide, and 5 
ft 6 in. high, and has a total cross- 
sectional area of steel in the longitu- 
dinal direction of 3C2 sq in. and in the 
transverse direction of 430 sq in. 
The next smaller size footing is 60 ft 
long by 40 ft 3 in. wide and 3 ft 5 in. 
high. The longitudinal reinforcing 
steel in these footings totals 147 sq in., 
while the transverse reinforcement 
has a cross-sectional area of 280 sq in. 
The remainder of the column footings 
are much smaller but were designed 
for the same type of loading. 

The main trusses, which have a 
clear span of 263 ft, consist of ten 
interior panels each 22 ft long and 
two end panels each 21 ft 6 in. long. 


Each truss is 24 ft deep, center to cen- 
ter of chords, weighs 1,300 Ib per lin 
ft, and carries a total load, not in- 
cluding wind loading, of 1,680,000 Ib. 
The trusses were shop assembled be- 
fore shipment, and final assembly was 
accomplished in place in the field. 
To approximate the reactions of a 
simple truss, the lower-chord column 
connections were left blank and were 
drilled in the field after the roof 
trusses and roof were in place. 

The hangar floor was poured before 
steel was erected, thus simplifying 
the problems of supporting the false- 
work for erection. The steel oil- 
field derricks used as falsework could 
be skidded from place to place as 
needed. The floor was protected by 
a layer of paper covered with a 2-in. 
layer of sand. This protection proved 
adequate, and only minor surface 
damage occurred, caused principally 
by rivets discarded by the riveting 
crews when they were encountered 
by the treads of the crane. 
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Erection was accomplished by a 
special crane mounted on rails and 
equipped with a boom having a total 
length of 100 ft. Erection started at 
the north end, and progressed south- 
ward. After the office and shop 
section was completed, the first two 
main columns were set in place and 
the erection of the main trusses began. 
First the trusses were erected com- 
plete, and then they were riveted, 
starting from one end and working to- 
ward the other. After the first pair 
of trusses was completely riveted ex 
cept forthe bottom-chord connections, 
erection of the cantilever trusses be- 
gan, again proceeding from north to 
south. The transverse roof trusses 
were connected across the main truss, 
to increase stability and provide sway 
bracing. Each transverse truss was 
located at the panel points of the 
main trusses. At each pair of col- 
umns at the ends of the main trusses, 
the portal, or basic sway bracing, 
was installed, designed to take the 
total wind load on the building. 

The columns were completely fab- 
ricated in the shop and, as received 
on the site, weighed 43 tons. The 
crane on the job was capable of pick- 
ing up one of these columns and set- 
tingitin place. Detailing of columns 
and trusses followed standard practice 
for bridge construction, using stand- 
ard shapes, augmented by plates as 
required to attain the necessary 
sections. 


The doors, which occupy the full 
length of the hangar on both sides, 
are of the rising canopy type. Each 
door is 66 ft wide, covering three 
panels of the main truss, and is sus- 
pended from the ends of three roof 
trusses. Each 47-ton section of the 
door is in two parts, a lower leaf and 
an upper leaf. When the door is 
opened, the lower leaf rises until its 
lower edge coincides with the lower 
edge of the upper section, then both 
sections revolve outward and upward 
until they reach a horizontal position. 
When open, the doors have a mini- 
mum clearance above the floor of 55 
ft. Each door is operated by an in- 
dividual motor and controlled by 
push buttons located at the ends of 
the hangar. The doors were designed 
and fabricated by the International 
Steel Co. of Evansville, Ind. 

When the hangar design was be- 
gun, it was planned to use the rolling 
type of door, supported on tracks 
cast in the floor, but site conditions 
precluded this. The site is adjacent 
to an existing paved area which has a 
slope, parallel to the longitudinal 
direction of the hangar, of approxi- 
mately 0.006 ft per ft. To meet this 
condition the floor of the hangar was 
given a slope of 0.004 ft per ft in the 
same direction, the maximum that 
could be permitted considering the 
work to be done in the hangar. 
Differences between the floor and the 
existing paved area were taken up in 


Steel oilfield derricks were used as falsework for erection of trusses. Derricks were skidded 
across previously poured, sand-covered, concrete floor. Crane with 100-ft boom, used for 
erection, was mounted on rails. 


the shop areas by means of ramps as 
required. With the suspended type 
of door, the slope of the floor created 
no difficulty, as the lower leaf of the 
door was fabricated to fit the slope. 

The entire hangar (except section 
one), including roof, sides, ends, and 
doors, was covered with asbestos-pro- 
tected metal, as manufactured by the 
H. H. Robertson Co., Pittsburgh, Pa. 

All the metal walls and roof are in- 
sulated with one inch of glass fiber 
blanket. The roof, covering an area 
in excess of four acres, presented some 
problems in providing for storm-water 
drainage. Downspouts were designed 
to handle rainfall at the rate of 6 
in. per hour, with a total capacity of 
1,500 cfm, or 25 cfs. 

The heating system is designed to 
provide an indoor temperature of 70 
deg F, with the outside temperature 
at minus 10 deg F and a wind velocity 
of Boilers are normally fired 
with natural gas, with dual burners 
suitable for oil as a standby. An 
underground concrete tank, with a 
capacity of 100,000 gal, was provided 
for the storage of oil, to be available 
at any time the gas pressure becomes 
insufficient to maintain the required 
amount of heat. 

Bids for the construction of the 
hangar were opened on July 6, 1951. 
Of the eight bids received, the low- 
est was that of the Manhattan Con- 
struction Co. of Muskogee, Okla., in 
the amount of $2,595,396.50. The 
contract was awarded to them and 
work started promptly. The building 
was substantially complete by Octo- 
ber 1, 1952, and entirely complete by 
November 1, 1952. 

Material furnished to the con- 
tractor by Boeing consisted of the 
following: Structural steel from the 
Mosher Steel Co. of Houston, Tex.; 
roofing and siding from the H. H. 
Robertson Co. of Pittsburgh, Pa.; 
and the doors from the International 
Steel Co. of Evansville, Ind. Man- 
hattan subcontracted the erection of 
these three items to the Beasley 
Bros. Construction Co. of Muskogee, 
Okla. 

The building was designed by Wil- 
son & Co., engineers of Salina, Kans., 
under the direction of H. H. Connell, 
M. ASCE, chief engineer. Archi- 
tectural features were designed by 
Gilbert L. Geery, A.1.A., chief archi- 
tect; footings by David L. Von 
Niederhausern, J. M. ASCE; and 
structural steel by George K. Fitch. 
The supervision of construction was 
under the general direction of L. R. 
King, A. M. ASCE, with Charles P. 
Cathers, M. ASCE, in direct charge 
of the hangar. Total construction 
cost of the building was $4,700,000. 
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Hydraulics laboratory equipment 
demonstrates fundamental 


principles of flow 


Apparatus developed for study of laminar and turbulent flow 


D. E. METZLER 


Associate Professor, Department of One trend in engineering curricula is the broadening of undergraduate 
Mechanics and Hydraulics; Research instruction in hydraulics. An essential part of this trend is the shift in 
Engineer, lowa Institute of Hydraulic emphasis in the laboratory courses from the calibration and use of 
Research, State University of lowa, instruments to the demonstration of the fundamental principles of flow. 
lowa City, lowa But the necessary changes in laboratory equipment have, so far, occurred 
only sporadically. As the implementation of this change is in keeping 
with its purpose of promoting the study of basic problems in the flow 
of liquids and gases, the Committee on Fluid Dynamics of the Engineering 
Mechanics Division is, in this and subsequent issues, presenting descrip- 
tions of several effective instructional units. 
Ve demonstrate the difference be- | John S. McNown, Chairman 
tween laminar and turbulent flow in | 
smooth pipes, an oil-recirculating 
unit was added to the student labora- 
tory of the Iowa Institute of Hydrau- 
lic Research in 1941. Although this 
unit was primarily intended for 
laboratory instruction of undergradu- 
ate and graduate students of fluid 
mechanics, it also has been effectively 
used for advanced research and for 
introductory demonstrations.  Visi- 
tors usually single out this apparatus 
as the most interesting part of the 
student laboratory equipment. Its 
value for instructional purposes is 
indicated by the fact that a number 
of other educational institutions have 
installed or are in the process of con- 
structing similar units. 

The apparatus consists in brief of a turbulent flow  (be- 
storage tank, centrifugal pump, ap- low). For sharper 
proach section, test pipe, transparent detail in photos, plas- 
outlet hood, and weighing tank, form- _ tic hood was removed 
ing a closed circuit for the recircula- from apparatus. 
tion of oil as shown schematically in 
Fig. 1. At the outlet end of the 6-in.- 
dia approach is a bell-mouth entrance 
to the test pipe. The latter, made of 
standard * ,-in. brass pipe, is pro- 
vided with 9 piezometer openings at 
increasing intervals along its 15-ft 
length, and a stagnation tube with 
rack-and-pinion drive is located 1 ft 
from the downstream end. 


Oil jet provides visual 
demonstration of dif- 
ference between lam- 
inar flow (above) and 
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FIG. 1. 


Each piezometer opening is con- 
nected by copper leads to a valved 
manifold, and thence to either an 
open-tube manometer column or a 
zero-displacement mercury gage. 
Immediately before the streamlined 
entrance is a disturber in the form of 


Schematic diagram indicates general nature of hydraulic apparatus. 


a semicircular brass strip, which 
serves as an optional source of initial 
eddies. The disturber can be swung 
into the flow directly in front of the 
bell-mouth entrance or can be made 
ineffective by being turned toward 
the wall of the approach section. At 


FIELD HINTS 


the downstream end of the test pipe, 
a transparent hood is used to guide the 
oil jet into the weighing tank on the 
platform scales so as to permit un- 
obstructed observations. This hood 
is removable for photographic work. 

Through use of a commercial min- 
eral oil having a viscosity about ten 
times that of water, Reynolds num- 
bers (R = ID/v) between the ap- 
proximate limits of 100 and 8,000 can 
be obtained in the test pipe. Al- 
though the streamlining of the en- 
trance and stilling in the approach 
section are sufficiently complete for 
laminar flow to persist over the entire 
range of Reynolds numbers, turbulent 
flow will occur in the upper range if 
the disturber is placed directly in 
front of the bell-mouth entrance. 
The flow will then remain laminar 
only up to the lower critical Reynolds 
number of about 2,000. 


Simplified method for preliminary 
hydrographic surveys of calm waters 


ROBERT D. SCHACHERL, A.M. ASCE, Bridge Engineer, Knappen-Tippetts-Abbett-MeCarthy, Engineers, Cochabamba, Bolivia 


Win the prevailing shortage of 
engineering personnel it may be of 
interest to present a seldom used but 
highly expedient and economic pro- 
cedure for approximately locating 
points on a relatively tranquil, hori- 
zontal water surface. This method 
requires the use of only one transit 
or plane table (with its operator), 
set up as high as possible above the 
water level. If the vertical distance 
I] between the water level and the 
horizontal axis of the instrument is 
known, the horizontal distance D to 
any point sighted at water level can 
be computed approximately by mul- 
tiplying // by cotangent a, the ver- 
tical angle of sight. 

Mr. Vittorio Aloisio, civil eingeneer 
and contractor at La Paz, Bolivia, 
has used this method successfully to 
determine the outline of a lake of 
considerable size, using only one 
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transit station established on a hilly 
island in the lake, and sighting an 
adequate number of points on the 
water level contour at distances far 
beyond the reach of stadia readings. 
And now Mr. Jorge Berindoague, 
civil engineer with Knappen-Tip- 
petts-Abbett-McCarthy, Engineers, 
proposes to adopt the same method 
for determining the positions of a 
boat during soundings. For this 
purpose the writer suggests the use of 
an easily seen target fixed in the cen- 
ter of the boat slightly above the 
gunwales. In this case // is the 
constant difference in elevation be- 
tween the horizontal axis of the in- 
strument and the target, or in other 
words, the difference in elevation be- 
tween the horizontal axis of the’ in- 
strument and the water surface 
minus the elevation of the target 
above the water surface (Fig. 1). 


If not much accuracy is required, 
this method can be used when the 
water surface is slightly rough, by 
setting the horizontal crosshair so 
as to see the target oscillating sym- 
metrically about it. 

To decide in which cases the meth- 
od is suitable, the writer suggests 
an analysis of its accuracy under 
different conditions. As // always 
can be determined accurately by 
careful leveling, the major sources of 
error are restricted to: (1) sighting on 
a point slightly above or below the 
true target elevation, and (2) reading 
the vertical angle a inaccurately. 

To compute the probable amount of 
the first error proceed as follows. 
From Fig. 2, in which B represents 
the target, it can be seen that if the point 
sighted in the amount /: above or below 
the true target elevation and the re- 
sulting error of D is called d, by 
CIVIL ENGINEERING 
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Observation of the oil jet through 
the Lucite outlet hood reveals a very 
striking difference between laminar 
and turbulent flow. As seen in the 
photographs (page 49), the surface 
of the laminar jet is so smooth and 
unwavering that it appears almost 
as if it were molded from glass, 
whereas the turbulent jet has the 
familiar rough and opaque surface 
appearance of the stream from a 
garden hose. 

In a typical undergraduate labora- 
tory experiment the apparatus is used 
to determine characteristics of both 
laminar and turbulent motion in the 
zone of established flow. From the 
experimental data, the form of the ve- 
locity distribution, the ratio of the 
maximum to average velocity, and 
the rate of energy loss can be com- 
pared for the two regimes of flow. 
Finally, the values of the experi- 


practical similarity of triangles ABC, 
A, BC, and A,BC,, the following pro- 
portion holds: = D:H1, hence 
h 

- = D, and the percentage of 
error is practically independent of 
the distance D and only a function of 
the proportion A //, For example, 


if # amounts to 0.2 ft, and // equals 
» 


02 
30.0 ft, the factor of error is 200 


0.67 percent. 

This sort of error can be kept very 
low when the water surface is com- 
pletely calm. 

The second type of error, induced 
by inaccuracies in reading the ver- 
tical angle a, varies as shown in Fig. 
3, for different proportions of D /1. 
The percentages of error shown cor- 
respond to an inaccuracy of a of | 
min. By using instruments reading 
vertical angles closer than to | min, 
these percentages are reduced pro- 
portionally. 

The foregoing discussion shows 
that the survey method outlined is 
particularly advantageous for use on 
lakes surrounded by hills or moun- 
tains, which provide low D // and 
h H ratios, thus increasing the ac- 
curacy of the results. This condition 
is often encountered on lakes con- 
nected with hydroelectric projects. 
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the equations of Poiseuille and Blasius 
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(Fig. 2). | | © Without disturber 

In laboratory classes conducted for 
graduate students, the oil unit is used 
to evaluate flow characteristics in the 
zone of establishment and to study 
the distribution of velocity and inten- 
sity of shear in the expanding bound- 
ary layer. 

At the time of its initial construc- 
tion, the cost of the unit was held to a 
few hundred dollars by utilizing pipe, 
structural shapes, and scales already 
at hand. Various refinements were 
added in succeeding years. Although 
it is estimated that at present prices 
for new parts, the replacement cost 
would be about $2,000, the primary FIG. 2. Results of typical student 
unit could be constructed by a experiment are plotted to show varia- 
laboratory mechanic for perhaps a tion of resistance coefficient with 
third of this amount. Reynolds number. 
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FIG. 1. Simple 

method utilizes single Ring target 
transit or plane table sreund mast 
sighting on target set 

up on boat. 


FIG. 2. Percentage 
of error due to 
sighting on _ point 
slightly above or be- 
low true target eleva- 
tion is shown to be 
practically independ- 
ent of distance D and 
only a function of the True target elevation 
proportion A H. 


Horizontal atis of instrument 


D 


Equivalent vertical angies a 
FIG. 3. Inaccuracies 3 
induced by misread- = © ° 
ing of angle a by 1 LU ' 
min are shown graph- 
ically. For inaccu- 
racies in a different 
from 0°1', percentage 
of error of D varies 
practically propor- 
tionally to variation in 
accuracy of a. 


by inaccuracy of O°01' ina 


Percents of error in D induced 
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Stresses in frame of Grand Coulee Pumping Plant 


Adoption of a construction proce- 
dure causing prestress in the frames 
of the Grand Coulee Pumping Plant, 
a technique not usually called for, 
made possible a 20-percent reduction 
in stresses in the columns between 


the plant's two major floors. The 
pumping plant structure, on the 
Bureau of Reclamation’s Columbia 


Basin Project in Washington, was 
completed in November 1951. Four 
of the 65,000-hp, 1,350-cfs pumps have 
already been imstalled, and work ts 
proceeding on two more of the ulti- 
mate total of 12 pumping units. (See 
Civit ENGINEERING, June 1951.) 
The Grand Coulee Pumping Plant's 
two major floors are illustrated as 
BC and EF in Fig. |. As the floors 
are of long span, relatively close to- 


Sioping ramp 


Motor floor level 


be 
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gether, large shear stresses and bend- 
ing moments are set up in the short 
columns (BE and CF) between the 
floors. A sloping ramp requires a 
seat at “F” at different elevations for 
the main frames, and the reentrant 
corner at this ramp seat causes addi- 
tional concentration of stress. 

A study of the moments induced by 
the loads on the two floors indicated 
that loads on both floors would cause 
additive stresses in the columns, as 
shown in Figs. 2 and 3. Therefore, 
if a reverse load or an equivalent 
effect were introduced on one of the 
floors, the stresses in the columns 
would be correspondingly reduced. 
The following procedure of placing 
concrete was adopted to accomplish 
this result. 


Readers Send Other Solutions for Intersection of Two Lines 


To tHe Eprror: In your March 1953 
(pages 62 and 63), Les Clarke dis 
a “Simple Method for Computing 
The follow- 


issuc 
cusses 
the Intersection of Two Lines.” 


ing is a simpler method, which I have been 
using with much success and little effort 
Given (see Fig 


1, below 


1. Coordinates of points A, B, C, and D 
2. Lengths and bearings of lines AB and 
CD 

Te find: Coordinates of the point of inter- 


section O (see Fig. 2, below 


Solution: Establish coordinate _ lines 
through points A and C. Determine new 
coordinates for points A and C 


A = 0), 178.241 
C = &8.980, 0 


From bearings, slope line AB = 
0.2212369 and slope line CD = 
+O. 9580055 
Equation for line AB is 
0.2212360x — y = 178.241 
Equation for line CD is 
— y = 853287502 


Solving these: x = 223.32588; y = 
128. 83350746 

Therefore the coordinates of point O are 
N 1,651.466 and E 1,758.958. 

It is now a simple matter to find the 
lengths of lines AO, OB, CO and OD. 


Davis, M. ASCE 
Creil Engineer, Board of 
Water Supply, 

City of New York 


Dewnsville, 


To tHe Eptror The article by Les 
Clarke, “Intersection of Two Lines Com- 
puted by Simple Method" (March 1953, 
p. 62), was read by me with great interest, 


as I have had to solve problems of this sort 
frequently in the past 

My method of solving this problem is as 
follows 

The intersection of two lines of known 
bearing, one point on each line being de- 
scribed by coordinates, is found by solving 
for the course and distance between the two 
known points, then solving the resulting 
triangle by application of the law of sines. 
A closure should be run around the resulting 
triangle, both as a check and to obtain the 
coordinates of the point of intersection. 

I believe this method to be as simple as the 
one outlined in Mr. Clarke's article 


R. F. Winston 
Professional Engineer 
and Surveyor 


Lake Jackson, Tex. 


Shear Keys Called 
Ineffective and Unnecessary 


To THe Eprror: It is a very interesting 
idea regarding shear keys that Mr. Schwartz 
presents in his letter in the March 1953 
issue (p. 65), discussing my article, “Steel 
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Shoring under the lower floor, floor 
EF, was left in place for 21 days—or 
long enough to develop a strength 
of 3,000 psi in the concrete. By 
placing the shoring for the upper 
floor, BC, from the lower floor and 
removing the shoring under the lower 
floor before placing concrete in the 


Girders Hung from Concrete Cantilevers,”’ 
in the December 1952 issue (p. 25). Mr 
Schwartz's idea is that shear keys in vertical 
construction joints squarely 
perpendicular to the direction of principal 
stress in beams or girders do indeed develop 


which are 


shearing stresses on their rough sides and 
thereby help hold the jointed parts together 
By so doing they prevent ‘exposure to the 
elements” being suffered by the reinforcing 
bars which cross the joint. Probably in 
keeping with the implied hazard, it would 
be better to say “span” the joint. 

Possibly a small amount of benefit is thus 
accomplished by the shear keys but cer 
tainly not more than a small amount. The 
wooden plugs which form shear keys are 
usually made with sawn 
smooth so that the plugs can be easily 
removed after the concrete has hardened. 
Evidently the ‘‘keyholes’” thus formed, 
have but slight ability to retain the keys. 

There is the further question of the condi- 
tion of the concrete in the vicinity of the 
shear keys. For a short distance at the 
neutral axis the concrete undoubtedly is 
intact and capable of resisting tension. 
But beyond that plane or zone, both the 
general assumption and observation agree 
that the concrete is so cracked as to be in- 
capable of resisting tension. What good 
then can shear keys in this region possibly 
do, when there is nothing beyond them to 
hold back either the keys or the ““keyholes,”’ 
even if the keys and ‘“‘keyholes”’ function as 
Mr. Schwartz states? 

Actually, the “exposure to the elements” 
at ordinary narrow or fine tension cracks or 


beveled sides 
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upper floor, the whole dead load of 
the upper floor was transmitted to the 
lower floor. This load did not cause 
any stress in columns BE and CF 
since the upper frame had not yet 
hardened to the point of monolithic 
stability. In this way, the frame 
had no stress in the members above 


construction joints in reinforced concrete is, 
to say the least, highly hypothetical If 
there were anything really serious about 
such “exposure,” the practice of building 
concrete bridges would have been aban- 
doned many years ago, for reinforced con 
crete will crack on the tension side, and 
concrete bridges are full of such cracks and 
joints. Well, what of it? A look at 
bridges 30 or 40 years old will give the only 
intelligent answer, which is, “‘There’s no 
construction 


They 


harm in tension eracks or 
joints. They don’t break 
don't cause deterioration.” 
The writer makes this statement knowing 
full well that there are bridges with badly 


down 


ERIK J. SOLLID, M. ASCE 
Engineer, Bureau of Reclamation, Denver, Colo. 


floor EF but had an initial stress in 
the frame below floor EF caused by 
the load from floor BC. As the shor- 
ing under the upper floor was re- 
moved, thus removing the load from 
EF, the lower floor deflected upward 
as if a load had been introduced be- 
neath it equal to the dead load of the 
upper floor. 

This loading effect is illustrated in 
Fig. 4. In this way, the frame was 
constructed having a prestress in 
columns BE and CF of opposite 
sign to that caused by the floor loads, 
as shown in Figs. 2 and 3. The final 
stresses in the columns were, as a 
result, reduced about 20 percent. 
Stresses in the column sections below 
the lower floor were not materially 
increased. 


rusted reinforcement and much concrete 
gone on the tension side of the beams, but 
he also knows that far more than tension 
cracks or construction joints are responsible 
for such conditions. He also knows from 
looking at many old concrete bridges pos- 
sessed of both and construction 
joints that they are substantially as good 
today as they were when first built 
Therefore to the writer shear keys on 

vertical construction joints appear to be a 
wholly ineffective means of accomplishing 
a needless objective. 

Homer M. M. ASCE 

Consulting Engineer 
Seattle, Wash 


cracks 


Monies from Reclamation Projects Go Into Treasury Funds 


To THe Eviror: This is in further com- 
ment on the discussion of reclamation 
financing started by Past President J. C. 
Stevens in his letter to the editor in the 
October 1952 issue and continued in the 
March 1953 issue by Lynn Crandall and 
Donald W. Van Tuyl. I am sure that 
many readers will be interested in a clarifi- 
cation of this subject of reclamation financ- 
ing and repayment. 

Except for the Boulder Canyon Project 
(Hoover Dam and Power Plant), monies 
received from the reclamation projects in 
the form of revenues from the sale of power 
and from repayment of construction costs 
by the water users on irrigated land are 


deposited in the Reclamation Fund. Also 
deposited in the Fund is a portion of the 
receipts from the sale of public lands, oil 
royalties, and other products of the public 
domain. 

The Reclamation Fund is a_ separate 
account on the books of the U.S. Treasury, 
where a maintained of these 
receipts and collections. Actually, the cash 
that comes into the Treasury is not locked 
up in a separate vault with the reservation 
that it may only be used for the reclamation 
program. This income is comingled with 
all other income to the Treasury, and be- 
comes part of the general finances of the 
Treasury. These monies do return to the 


record is 
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taxpayers, because the reclamation receipts 
are available to the Treasury to the same 
extent they would be if they were deposited 
directly to the so-called ‘Miscellaneous 
Funds” in the Treasury. 

Congress controls both the authorization 
and the appropriation of funds for reclama- 
tion projects. Projects may be authorized 
by a specific act of Congress or found feasi- 
ble by the Secretary of the Interior under 
the provisions of the Reclamation Project 
Act of 1939, but his finding must be imple- 
mented by appropriations from the Congress 
to become effective. Refusal of the Con- 
gress to appropriate funds suspends any 
Secretarial authorization made under the 
terms of the 1939 Act 

The Reclamation Fund is not a revolving 
fund. No expeditures may be made from 
funds credited to the Reclamation Fund ex- 
cept by direct appropriation of the Congress 
The Fund was originally authorized in 1902 
at the time Congress initimted the federal 
reclamation program. In the beginning the 
Secretary could make allotments from the 
fund without reference to the Congress but 
this authority was withdrawn in 1914 and 
beginning with the fiscal year 1915, Congress 
has appropriated all amounts expended by 
the Bureau of Reclamation except for some 
minor amounts advanced by water users for 
operation and maintenance of completed 
projects, or by states to match investigation 
allotments. 

In recent years the annual programs of 
the Bureau for construction have exceeded 
the amounts available in the Fund, and 
Congress has appropriated the difference 
from the General Funds of the Treasury. 
The Bureau of Reclamation’s annual bud- 
gets are reviewed by the Bureau of the 
Budget and the Congress and the funds are 
appropriated by the Congress in exactly the 
same manner as are funds for all other gov- 
ernment The Bureau's fiscal 
subject to all regulations, 


agencies 
activities are 
limitations, rules and Comptroller General's 
decisions that govern all federal agencies. 
As an example of Congressional control, 
for the past three fiscal years the House 
Appropriations Committee has 
over 500 pages of the Interior Department 
Hearings to reviewing the reclamation work, 
which is about 30 percent of the total time 
devoted to review of the entire Interior De- 
partment. In the Senate over 200 pages are 
devoted to review of the reclamation work, 
indicating that about 15 of the 
Senate's time has been devoted to reclama- 
tion. Not on record are the many hours 
spent by Bureau of Reclamation engineers 


devoted 


percent 


and administrators with representatives of 
the Bureau of the Budget and the General 
Accounting Office examining in detail all the 
different facets of the Bureau's operations. 


Acrrep R. M. ASCE 
Director of Programs and Finance 
U.S. Bureau of Reclamation 


Washington, D.C. 
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Simple framing plan for roof of school building illustrates use of broken lines for spandrel 
and floor beams and for lintels, and single diagonal lines for slabs, with arrows pointing in 


direction of the steel. 


To THe Eprror: Structural drawings are 
sometimes criticized for lack of clarity and 
comprehensiveness. It is hoped that the 
following recommendations, based on nearly 
thirty years of experience in structural de- 
sign and the preparation of structural draw- 
ings, will help to make such drawings more 
informative and to clear up some widely 
held misconceptions regarding their prepura- 
tion 

A structural drawing is not a horizontal 
section taken at any particular elevation in 
a building. Rather it. is a framing plan 
Therefore it should show all the structural 
units that support or contribute to the sup 
port of the floor or roof level in question 
This means that it should include all the 
supports that are in the story immediately 
below 

It will be difficult if not impossible for the 
engineer to determine the proper framing 
procedure for any area without first having 
a complete drawing of all vertical supports, 
The dimensions, positions and kinds of ma- 
terials of the supporting members are all 
of primary importance. Pochade — the 
representation of timber, concrete, and other 
materials by means of drafting symbols 
should be employed to designate the nature 
of the materials to be provided. If these 
vertical supports are in clear view, the engi 
neer can quickly determine whether they are 
adequate in size, location and material 
which would be much more difficult if they 
were on another plan or sheet 

All vertical supports (columns, piers or 
walls) should be shown by solid lines, with 
pochading to indicate character of materials 
All openings requiring lintels should be 
clearly indicated by broken lines and by the 
omission of the pochading. All! beams and 
girders are also shown by broken lines. 


Pochading indicates vertical supports. 


Slabs are indicated by single diagonal lines 
between beams or other limits, using two- 
headed arrows to point in the direction of 
the steel. Openings through slabs should 
be indicated by solid lines with single cross- 
ing diagonal lines in the openings 

All lintels that may be poured as part of, 
or integrally with, the slabs of the framing 
plan level, as well as all lintels contributing 
to the support of loads at the level of the 
framing plan, should be shown as part of 
the framing plan —in broken lines 

In the case of buildings having curtain 
walls supported on spandrel beams, the 
beams support parts of the floor slabs as 
well as the walls and are poured with the 
slabs. These spandrel beams, as well as 
the other floor beams, should be shown in 
broken lines. The bearing walls of the 
story below the framing plan (which sup- 
port parts of the slabs, beams, etc.) should 
be shown in solid lines and pochade so as to 
differentiate them from the horizontal sup- 
ports 

Walls, columns, lintels, beams, and such, 
which are above the framing plan, have no 
immediate function so should not be shown 
on the framing plan. 

All columns should of course be marked in 
a regular sequence or by coordinates. All 
beams and girders should be marked in 
sequence and in such manner as to indicate 
the first, second, etc., floor or the roof 
Slabs should be similarly designated 
Schedules of slabs, beams, etc., should be 
shown on the same framing plan as the slabs 
and beams in question. 


Joun G. M. ASCE 
Consulting Engineer 


Washington, D.C 
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Fabricating Steel 
is Our Business 


example of Ingalls fabrication and erection know-how as 
apphed to large. power plant installations. 


The Clermont Station of The Cincinnati Gas and Electric Company . . . unit No. 1 
was completed in 1952, unit No 2 in 1953 and unit No. 3 is now in process . . - 
all units fabricated and erected by Ingalls. Sargent and Lundy, Engineers. 


lron Works Company 


BIRMINGHAM, ALABAMA 
Soles Offices: New York, Chicago, Pittsburgh, Houston 
Plents: Birmingham, Alo.; Verona, Pa.; Pascagoula, Miss.; North Birminghom, Ale.; Decatur, Ale. 
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be 
@ 
confidently rely upon Ingalls to do the job. The Cincinnati 
Gas and Electric Company's Clermont station is a striking 


SPONSORED 


Casablanca Hotel, 


Fia., June 16-19, 


MIAMI BEACH CONVENTION 


BY THE MIAMI SECTION 


1953 


REGISTRATION 


CASABLANCA Hotet. Main Lobby. 
Hours: Monday, June 15, through 
Thursday, June 18, 9:00 a.m. to 
5:00 p.m.; Friday, June 19, 9:00 
a.m. to 12 noon 


Registration fee, except for ladies 
and students, $5.00. 


AUTHORS’ BREAKFASTS 
Tuesday-Friday 8:15 a.m. 
June 16-19 


TERRACE | 
CASABLANCA HOTEL 


Presiding: Lynn Perry, Chairman, 
Technical Program Committee 


Briefing sessions for all speakers, 


and program officials by invitation 


TUESDAY MORNING 
AND AFTERNOON 
JUNE 16 


Engineering Mechanics 
Division 


ALGERIAN ROOM 
CASABLANCA HOTEL 


Morning Session 
Presiding: Ralph E. Fadum, Member, 


Executive Committee, Engineering 
Mechanics Division 


9:30 Photoelastic Analogy for Stress 
Determination in Certain Non- 
Homogeneous Elastic Foundations 
A. J. Curtis and F. E. Ricuart, 
Jr., A.M. ASCE, Assoc. Professor 
of Civil Engineering, University of 
Florida 


10:10 Experimental Analysis 

Dan H. Pierra, M. ASCE, Head 
of Applied Mechanics, Virginia 
Polytechnic Institute; DANIEL 
Freverickx, J].M. ASCE, Research 
Assoc., Professor of Applied Me- 
chanics, Virginia Polytechnic Insti- 
tute. 
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10:50 


2:00 


2:40 


3:20 


4:00 


LOCAL SECTIONS CONFERENCE 


Monday, June 15 9:30 a.m. 


Tuesday, June 16 


CASABLANCA HOTEL 


Representatives of Local Sections of ASCE in the South, Southeast, Caribbean, 
Central and South American areas will convene to discuss the expanding activities 


of ASCE at the Local Section level. 


The Conference, which is primarily for invited 


delegates of selected Sections, will be open to any and all who may be interested in 
the activities and operational details of Local Sections 


Recent Developments in Three- 
Dimensional Photoelasticity 

M. W. Frocnr, Illinois Institute of 
Technology, Chicago, Il 

Bending Defiections of Constrained 
Circular Beam Resting on Elastic 
Foundation 

Enrico VoutTerra, Professor of 
Mechanics, Rensselaer Polytechnic 
Institute; R. CHuunc, graduate 
student, Illinois Institute of Tech- 
nology 


Afternoon Session 
Presiding: Ralph E. Fadum, Member, 


Executive Committee, Engineering 
Mechanics Division 


Applications of the Relaxation 
Method in Fluid Mechanics 

Joun S. McNown, M. ASCE, 
Assoc. Director, Iowa Institute of 
Hydr. Research, University of lowa; 
Cura-Suun and En-Yun 
A.M. ASCE; Resident Engineers, 
Hydrodynamics California 
Institute of Technology. 


Stress-Deformation Analysis by 
Numerical Methods 

E. D’Appotonta, A.M. ASCE, Pro 
fessor, Carnegie Institute of Tech- 
nology; C. E. Jr., Constr 
Project Engineer, ! ‘ernational 
Minerals & Chemical Corp., Chi- 
cago; T. M. Ware, Vice President, 
Engineering Div., International 
Minerals & Chemical Corp., Chi- 
cago., Ill. 


Application of Heaviside’s Step- 
Function to Beam Problems 
Joun E. Gotpperc, M. ASCE, 
Assoc. Professor of Structural Engi- 
neering, Purdue University. 


Application of Power Series Trans- 
form to Linear Difference Equa- 
tions in Engineering 

LeonaRrp McFappen, Dept. of 
Mathematics, V. P. I., Blacksburg, 
Va. 


9:30 


9:45 


10:00 


10:45 


11:15 


11:45 
12:00 


WEDNESDAY MORNING 
JUNE 17 


Construction Division 


ALGERIAN ROOM 

CASABLANCA HOTEL 

Presiding: Warren N. Riker, Chair- 
man, Program Committee, Construc- 
tion Division 


Almendares Tunnel, Havana, 
Cuba—Construction Planning and 


Operations 


Planned Construction for Unusual 
Subsurface Conditions 

H. C. Boscnen, M. ASCE, Vice 
President, Raymond Concrete Pile 
Co., New York, N.Y. 

Intrusion Grouting of Porous Foun- 
dation Permits Dewatering Open 
Cofferdam in River 

Joun C. Kine, A.M. ASCE, Chief 
Engineer, and Joun R. ANDERSON, 
Foundation Engineer, Intrusion- 
Prepakt, Inc., Cleveland, Ohio. 


Unwatering Problems 

Byron C. Prucu, A.M. ASCE, 
Moretrench Corp., New York, N.Y. 
Elizabeth River Tunnel, Norfolk, 
Va. 

Design Criteria 

Joun O. Bicket, M. ASCE, Prin- 
cipal Associate and Engineering 
Manager, Parsons, Brinckerhoff, 
Hall & Macdonald, New York, N.Y. 
Construction 

Josern Division Chief 
Engineer, Merritt, Chapman & 
Scott, New York, N.Y. 

Di 

Almendares Tunnel 

Elizabeth River Tunnel 
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9:30 


10:00 


10:30 


9:30 


10:30 


9:30 
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Highway Division 


CARD ROOM 

CASABLANCA HOTEL 

Presiding: Harold J. McKeever, 
Member, Executive Committee, High- 
way Division 


Planning and Operating Turnpikes 
CuarRLes M. Nose, M. ASCE, 
Chief Engineer, New Jersey Turn- 
pike Authority 


Florida Turnpike 

Curtis J. Hooper, M. ASCE, 
Assoc. Engineer, Parsons, Brincker- 
hoff, Hall & Macdonald, New York, 
N.Y. 


Program for Highway Development 
in Iraq 

Guy Ke tcey, M. ASCE, Edwards, 
Kelcey & Beck, Consulting Engi- 
neers, New York, N.Y. 

Innovations in Primary Road 
Program in Delaware 

Ricuarp A. Haper, A.M. ASCE, 
Chief Engineer, Delaware State 
Highway Commission. 


Hydraulics Division 


CONVENTION ROOM 

CASABLANCA HOTEL 

Presiding: Carl E. Kindsvater, Chair- 
man, Committee on Research, Hy- 
draulics Division 


Laboratory Experiments on Growth 
of Waves in Shallow Water 
Garsis H. KEevULEGAN, Physicist, 
National Bureau of Standards, 
Washington, D.C. 


Effect of Wave Damping on Selec- 
tion of Scale for Harbor Models 
Georce F. Dixon, J.M. ASCE, 
District Engineer, U.S. Corps of 
Engineers, Vicksburg, Miss 
Forecasting Waves on Atlantic Coast 
J. M. A.M. ASCE, 
Beach Erosion Board, Washington, 
D.C. 


Lake Okeechobee Wind Set-Up 
Investigations 

Joun H. Kurnck, Jr., A.M. ASCE, 
Hydraulic Engineer, Jacksonville 
District, U.S. Corps of Engineers, 
Jacksonville, Fla. 


Soil Mechanics and 
Foundations Division 

CARD ROOM 

MARTINIQUE HOTEL 

Presiding: W. J. Turnbull, Member, 
Executive Committee, Soil Mechanics 
and Foundations Division 


Sand Compaction by Vibroflotation 
E. D’Appotonia, A.M. ASCE, Pro- 
fessor, Carnegie Institute of Tech- 
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10:15 


nology; C. E. Mitier, Jr., Con- 
struction Project Engineer, Inter- 
national Minerals & Chemical Corp. 
Chicago; T. M. Warg, Vice Presi- 
dent, Engineering Division, Inter- 
national Minerals & Chemical Corp., 
Chicago, II. 


Changing of Subgrade Strengths 
Under Traffic 


CuarLes R. Foster, A.M. ASCE, 
Waterways Experiment Station, 
Corps of Engineer, Vicksburg, Miss. 
Local Tests on Soils in Miami Area 
J. Carvin Jurert, J.M. ASCE; 
Wingarter Laboratories, Inc., 
Miami, Fla. 


WELCOMING LUNCHEON 


Wednesday, June 17 


12:15 p.m. 


MOROCCO ROOM 
CASABLANCA HOTEL 


Presiding: 


Edmund Friedman, Vice 


President, ASCE 


Welcome by Miami Section 


Henry H. Hyman, President, Mi- 
ami Section. 


Welcome by City of Miami Beach 
D. Lee Powe, Mayor. 


Welcome by City of Miami 
Cuevsie J. Senercuia, Mayor. 


Response e 
WALTER L. 
ASCE, 


All members, their ladies and guests, 


Huser, President, 


and friends of ASCE are cordially 
invited to attend this luncheon. 


Price, $3.00 per plate. 


2:00 


2:45 


3:00 


4:15 


WEDNESDAY AFTERNOON 
JUNE 17 


Construction Division 


ALGERIAN ROOM 

CASABLANCA HOTEL 

Presiding: Warren N. Riker, Chair- 
man, Program Committee, Construc- 
tion Division 


Industrial Development of South 
Industrial Growth of South 

A. G. STanrorp, Vice President, 
Robert & Co., Atlanta, Ga. 
Development of Pulp and Paper 
Industry 

A. G. WAKEMAN, Vice President, 
Coosa River Newsprint Co., Coosa 
Pines, Ala. 


Development of Chemical Industry 


C. O. Hover, Chief Engineer, 
Chemstand Corp., Decatur, Ala. 
Discussion 


2:00 


2:45 


3:30 


2:00 


2:45 


3:30 


2:00 


2:45 


3:30 


Hydraulics Division 
CONVENTION ROOM 

CASABLANA HOTEL 

Presiding: J.B. Tiffany, Member, Ex- 
ecutive Committee, Hydraulics Divi- 
sion 

Canaveral Harbor Inlet Project 
HERMAN W. ScHULL, District 
Engineer, Jacksonville District, 
Corps of Engineers, Jacksonville, 
Fla. 

Salt Water Encroachment into 
Well Water in Miami Area 

E. M. Raper, M. ASCE, Rader 
Engineering Co., Miami, Fla. 


By-Passing Littoral Drift at 

Coastal Inlet 

R. O. Eaton, M. ASCE, and 
Georce M. Watts, J.M. ASCE; 
Beach Erosion Board, Washington, 
D.C. 


Air Transport Division 


CARD ROOM 

CASABLANCA HOTEL 

Presiding: Earle M. Rader, Miami 
Beach Convention Committee, Air 
Transport Division 

Airport Financing 

A. B. Curry, Director, Miami 
International Airport, Miami, Fla. 

Airports and Aviation in 

Latin America 

KENNETH E. CALENDER, Rader En- 
gineering Co., Miami, Fla. 


Paving Design for Jet Planes 
Joun G. Rakowsky, Civil Engineer, 
Rader Engineering Co., Miami, Fla. 


Soil Mechanics and 
Foundations Division 

CARD ROOM 

MARTINIQUE HOTEL 

Presiding: W. J. Turnbull, Member, 
Executive Committee, Soil Mechanics 
and Foundations Division 


Soil Mechanics Work, 

Jim Woodruff Dam 

J. W. Povarty, Mobile District 
Corps of Engineers, Mobile, Ala 


Unusual Foundation Problems En- 
countered on Central and Southern 
Florida Flood-Control Project 

Pavut H. Suea, Geologist and Soils 
Engineer, Jacksonville District, 
Corps of Engineers, Jacksonville, 
Fla 


Studies of Settlement and Seepage 
at Clark Hill Dam During and After 
Construction 

FRANK M. Bet, A.M. ASCE, 
Chief, Soils Mechanics Branch, 
Corps of Engineers, Marietta, Ga. 
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COCKTAIL PARTY 
AND AQUACADE 


Wednesday, June 17 5:45 to 


POOL AND CABANA AREA 
CASABLANCA HOTEL 


An entire evening of entertainment 
and sociability. All those registered 
at the Convention, and their fami 
lies, are cordially invited 


THURSDAY MORNING 
JUNE 18 


City Planning Division 


CARD ROOM 

MARTINIQUE HOTEL 

Presiding: Lawrence V. Sheridan 
Member, Executive Committee, City 
Planning Division 

City Planning in Miami Region 

M. B. Garris, AM. ASCE, Con 
sulting Engineer, Miami; and Wu 
LtAM |. Knox, AM. ASCE, Con 
sulting Engineer, Hialeah Engi 
neering Co., Miami, Fla 


Community and Neighborhood 
Development 

DonaLp W. McGrasnon, M. ASCE, 
Chief Engineer, Harland, Bartholo 
mew & Assocs., St. Louis, Mo 


Economic Value of Good 

City Planning 

Grorce W. Stmons, M. ASCE, 
Planning Consultant, Jacksonville, 
Fla 

Discussion 

Frep Barr, Florida State Improve 
ment Commission, Tallahassee, 
Fla.; and F. D. R. Park, M. ASCE, 
Dade County, Fla, Engineering 
Dept 


Structural Division 


CONVENTION ROOM 

CASABLANCA HOTEL 

Presiding. R.H. Sherlock, Chairman, 
Committee on Wind Forces, Structural! 
Division 


Wind Velocities During Hurricanes 


Rosert C. Gentry, Meteorologist, 
Weather Bureau, Miami, Fla 


Effects on Structures of Winds of 
Hurricane Force 

Herpert S. Sareir, M. ASCE, 
Asst. County Engineer, Miami, Fla 


Frequency of Return of Maximum 
Wind Velocities 

H.C. S. Tuo, Chief Climatologist, 
U.S. Weather Bureau 


58 (Vol. p. 324) 


11:30 Wind Loads on Truss Bridges 

Joun M. Bioes, A.M. ASCE, Asst 
Professor of Structural Engineering, 
Massachusetts Institute of Tech 


nology 


Air Transport Division 


CARD ROOM 
CASABLANCA HOTEL 


Presiding: Earle M. Rader, Miami 
Beach Convention Committee, Air 


Transport Division 


Development of Miami 
International Airport 


Earte M. Raper, M. ASCE, Con 


sulting Engineer, Miami, Fla 


Engineering and Economic Prob- 


lems Involved in Airport Location 


Ropert N. Cook, Manager, Wash 
ington Office, Rader Engineering 


Co., Miami, Fla 
Docking Facilities for Jet Aircraft 


J. W. Curry, Rader Engineering 


Co., Miami, Fla 


Discussion 


Sanitary Engineering Division 


ALGERIAN ROOM 
CASABLANCA HOTEL 


Presiding: Ralph E. Fuhrman, Mem- 
ber, Executive Committee, Sanitary 


Engineering Division 


Miami Sewage Disposal Program 
E. SHermMan Cuase, M 


Mass 


Performance of Biofiltration Plants 
R.S. Ranktn, M. ASCE, Manager, 
Sanitary Engineering Division, The 


Dorr Co., Stamford, Mass 


Control of Aquatic Growths by 


Copper Sulphate 


Ray L. Dersy, M. ASCE, Principal 
Sanitary Engineer; and D W 
GRAHAM, Sanitary Engineer, Dept 
of Water & Power, Los Angeles, 


Calif 


MEMBERSHIP LUNCHEON 


Thursday, June 18 12:15 p.m. 


MOROCCO ROOM 
CASABLANCA HOTEL 


Ricuarp B. Rowerts, Economic 
Research Director and Vice Presi 
dent, Florida Power and Light Com 
pany, will speak. His subject will 
be,“ Development of South Florida 


All members, their ladies and guests 
and friends of ASCE are cordially 
invited to attend 


Price, $3.00 per person 


ASCE, 
Partner, Metcalf & Eddy, Boston, 


2:00 


THURSDAY AFTERNOON 
JUNE 18 


Structural Division 


CONVENTION ROOM 
CASABLANCA HOTEL 


Presiding: E. C. Hartmann, Member, 
Executive Committee, Structural Divi- 
sion 


Measurement of Dead Load 
Stresses in Mississippi River Bridge 
at E. St. Louis, Ill. 

R. W. Kiver, A.M. ASCE, Head, 
Dept. of Civil Engineering, Uni- 
versity of Florida; M. B. LaGaarp, 
M. ASCE, Assoc. Professor, Civil 
Engineering, Northwestern Univer- 
sity; E. W. Larsen, Jr, J.M 
ASCE, Research Assoc, Purdue 
University; K. H. Lenzen, J.M 
ASCE, Dept. of Structural Engi- 
neering, Purdue University; Lewis 
B. McCammon, A.M. ASCE, C. F 
Braun & Co, Alhambra, Calif.; 
L. T. Wyry, M. ASCE, Head, 
Structural Engineering, Purdue Uni- 
versity 


John E. Mathews Bridge, 
Jacksonville, Fla. 

M. N. Qvape, M. ASCE, and 
Ricuarp Ler, A.M. ASCE; Par- 
sons, Brinckerhoff, Hall & Mac- 
donald, New York, N.Y 


Gilmore Street Bridge, 
Jacksonville, Fla. 

P. M. Huppieston, A.M. ASCE, 
Reynolds, Smith & Hills, Jackson- 
ville, Fla 


Design of Monolithic Concrete 
Frame Prestressed 

K. P. Mivprapt, Asst. Professor, 
Dept. of Civil Engineering, [linois 
Institute of Technology; T. J. 
Koropimos, Structural Engineer 


Irrigation and Drainage 
Division 


CARD ROOM 
CASABLANCA HOTEL 


Presiding: George S. Knapp, Chair- 
man, Executive Committee, Irrigation 
and Drainage Division 


Water Control in Central and 
Southern Florida 

Harovp A. Scorr, M. ASCE, Chief, 
Planning and Reports’ Branch, 
Corps of Engineers, Jacksonville, 
Fla. 

Hydraulic Problems of Local Inter- 
ests in Central and Southern 
Florida 

Herpert C. Gee, M. ASCE, 
President, Gee & Jensen, Inc, 
West Palm Beach, Fla. 

Central and Southern Florida 
Project Design Rainfall 

L. A. Farrer, A.M. ASCE, Chief, 
Meteorology and Regulation Sec- 
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tion, Corps of Engineers, Jackson- 
ville, Fla. 

Water Control Central and South- 
ern Florida Project-Hydrology 
Characteristics 

ANGELO Tasirta, A.M. ASCE, Chief, 
Hydrology Section, Corps of Engi- 
neers, Jacksonville, Fla. 


Sanitary Engineering Division 


ALGERIAN ROOM 

CASABLANCA HOTEL 

Presiding: William W. Aultman, 
Chairman, Miami Beach Convention, 
Sanitary Engineering Division 


Current Research in Sanitary Engi- 
neering at University of Florida 
Davin B. AM. ASCE 
Assoc. Professor of Civil Engineer- 
ing, University of Florida 

Water Pollution Control Policy 
Pav. D. Haney, M. ASCE, Sani- 
tary Engineer, U.S. Public Health 
Service, Cincinnati, Ohio 

Economic Aspects of Sanitary 
Engineering and Sanitation 
THoMAS DES. FuRMAN, Asst. Pro- 
fessor of Civil Engineering, Univer- 
sity of Florida 


DINNER AND DANCE 


Thursday, June 18 


MOROCCO ROOM 
CASABLANCA HOTEL 


7:30 p.m. 
9:30 p.m. Dancing and entertain- 


Dinner 


ment 


The seating capacity is 600 persons 
Reservations will be accepted in 
order received 


Dress informal 


Price, $7.50 per person 


FRIDAY MORNING 
JUNE 19 


Surveying and Mapping 
Division 

CONVENTION ROOM 

CASABLANCA HOTEL 

Presiding: Henry B. Aiken, Chair- 
man, Executive Committee, Surveying 
and Mapping Division 


Modern Military Grid System 
FLoyp W. Hoven, M. ASCE, Chief 
Geodetic Division, Army Map 
Service, Washington, D.C 
Topographic Mapping by U.S.G.S. 
in Florida 

DANIEL Kennepy, M. ASCE, Cen- 
tral Region Engineer, Topographic 
Division, U.S.G.S., Rolla, Mo. 
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First Map of Caloosahatchee- 
Everglades Area 

Jon S. Beaztey, A.M. ASCE, 
Photogrammetric Engineer, Talla- 
hassee, Fla. 


Surveying in Florida Everglades 
Kerth M. Hartsrie_p, Chief of 
Survey Branch, U.S. Corps of Engi- 
neers, Jacksonville, Fla 


Photogrammetry—Its Advantages, 
Uses and Limitations 

Georce D. Harpy, Photogram- 
metric Engineer, Michael Baker, Jr., 
Inc., Jackson, Miss. 


Irrigation and Drainage 
Division 


CARD ROOM 
CASABLANCA HOTEL 


Presiding: George S. Knapp, Chair- 
man, Executive Committee, Irrigation 
and Drainage Division 


Economic Analysis for Justification 
of Works 

N. Hieernson, Chief, Canals Unit, 
Corps of Engineers, Jacksonville, 
Fla 

Hydraulic Design of Pump 

Station 5A 

Epwin W. Epen, Jr., M. ASCE, 
Chief, Hydraulic Design Section, 
Corps of Engineers, Jacksonville, 
Fla 

Selection of Pumps and Design of 
High-Volume Low-Head Pumping 
Station 

GEORGE F. SNopGrass, Chief, De- 
sign Branch, Corps of Engineers, 
Jacksonville, Fla 


Sanitary Engineering Division 


ALGERIAN ROOM 
CASABLANCA HOTEL 


Chairman, 
Beach 


Lynn Perry, 
Program, Miami 


Presiding 
Technical 
Convention 


Symposium—Water Supply for 
Florida Keys 


Key West Aqueduct 

Peter Corrapi, M. ASCE, Bureau 
of Yards and Docks, USN, Wash- 
ington, D.C.; Burr LENHART, 
Head, Water Supply Section, Bu- 
reau of Yards and Docks, USN. 
Design of Recent Additions to 
Key West Aqueduct 

WALTER J. Parks, JR., A.M. ASCE, 
Sanitary Engineer, Reynolds, Smith 
and Hills, Jacksonville, Fla. 

New Florida Keys Aqueduct 

Joun W. GReEENLEAF, JR, M. 
ASCE, Partner, Rader Engineering 
Co., Miami, Fla. 


1:00 


9:30 
12:15 


2:30 
to 
5:00 


5:45 


9:30 
10:30 


7:30 


CONVENTION LUNCHEON 
Friday, June 19 


MOROCCO ROOM 
CASABLANCA HOTEL 


All members, their ladies and guests, 
and friends of ASCE are cordially 
invited to attend. 


Price, $3.00. 


12:15 p.m. 


| 
| 
| 
| 
| 
| 


LADIES’ ENTERTAINMENT 


Ledies' Headquarters: 
HOSPITALITY ROOM 
CASABLANCA HOTEL 


Hospitality Room will be the start- 
ing point of all events. It will be 
open from 9:00 a.m. to 5:00 p.m, 
Monday through Friday. Hostesses 
will be in attendance to serve coffee 
and tea, arrange for card and beach 
parties, and answer questions 


Tuesday, June 16 

Afternoon 

Open air tea at home of Mr. and 
Mrs. Sussman, followed by shopping 
tour of Lincoln Road (The Fifth 
Avenue of the South), Miami Beach 


Wednesday, June 17 

Morning 

Coffee Hour, Hospitality Room 
Welcoming Luncheon, Morocco 
Room, Casablanca Hotel, very in- 
formal 


Alternoon 

Boat trip around the beautiful 
islands in Biscayne Bay. 30 miles 
of inland waterway— no ocean travel 
Beautiful sights, homes, monu- 
ments, etc 

Price, $2.75 per person, 
fare. 

Cocktail Party and Aquacade 
Pool and Cabana area 
Casablanca Hotel 


Thursday, June 18 

Moming 

Coffee Hour, Hospitality Room 
Bathing in pool or ocean 


Afternoon 

Sightseeing tour (glass-top buses) 
through Miami Beach, Miami, 
Coral Gables, etc., including stops 
at Lowe Gallery of Art, University 
of Miami, and the Parrot Jungle. 
Price, $3.00. 

Dinner Dance 

Morocco Room, Casablanca Hotel 


Friday, June 19 

Morning 

Coffee Hour, Hospitality Room, 
Casablanca Hotel. Remainder of 
day free for bathing, shopping, etc 
Women are urged to participate in 
planned tours. 


plus taxi 
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FRIDAY AFTERNOON 
JUNE 19 


PLANNED TOURS 


Buses or private cars will leave 
front entrance of Casablanca Hotel 
at time scheduled below. 
welcome 


Ladies 


Tour No. 1 
1:30 p.m. 
Miami International Airport 


Largest engine overhaul shop in the 
world. Overhaul base employs a 
total of 17,000 people. The largest 
and newest nose hangar in the 
world, and other features of airport, 
which handles 47 per cent of all 
traffic from points outside con- 
tinental United States. 


Price, $2.00 


Tour No. 2 


Southwest Water Treatment Plant, 
City of Miami 

Forty-mgd plant with ultimate ca- 
pacity of 100 mgd, now under con- 
struction Also, University of 
Miami main campus 

Price, $2.00. 


Tour No. 3 


Central and South Florida 
Flood Control Project 

Dykes and control structures near 
Route 27, northwest of Miami, in 
cluding sluice gate and Tainter gate 
controls. Pumping station under 


construction on Route 27 


Price, $2.00 


PRESS ROOM 
CASABLANCA HOTEL 


For the convenience of the technical 
press, newspapers and radio, a press 
room will be open throughout the 
days of the Convention. Members 
of the Publicity Committee will be 
on hand to provide information. 


CONVENTION PAPERS 
AVAILABLE 


For the convenience of members 
attending the Convention, the pa- 
pers presented have been duplicated 
whenever they were available early 
enough for this purpose. These 
copies can be obtained on the Con 
vention floor throughout the days 
of the Convention. After the Con 
vention, they can be ordered as 
PROCEEDINGS SEPARATES from 
ASCE Headquarters in New York, 
using coupon clipped from Crvi 
ENGINEERING. 

Price, 25 cents a copy. 


6:00 


9:30 


10:00 


8:00 


POST CONVENTION TOUR 
HAVANA, CUBA 


Friday, June 19 
Evening 


Leave Miami dock by boat 
Dinner on board, dancing and games 
during evening 


Saturday, June 20 
Morning 

Breakfast on board 
Debark at Havana 


Afternoon 
City tour 


Dinner and Floor Show 
Monmart Night Club 


Sunday, June 21 

Morning 

Country tour. Lunch at model 
farm, final stop at Bacardi Distillery 
for inspection and cocktails 


Evening 
Board boat 
Dinner on board 


Monday, June 22 
Morning 
Breakfast on board 


Arrive Miami 


Price, $85.50 per person, plus federal 
tax of $7.35, total of $92.85. 


An alternate tour may be made by 
plane leaving Friday evening, spend 
ing that night in Havana and 
joining regular tour Saturday morn- 
ing. Return Sunday night 


Price, same as above. 


Note: All reservation requests and 
inquiries for this post convention 
tour, should be addressed directly to: 


Mr. C. E. Petr 
Casablanca Hotel 
Miami Beach 40, Fla 


EDUCATORS COORDINATE 
GAINESVILLE MEETING 


The American Society for Engineer- 
ing Education has scheduled its 
Annual Meeting for June 22-26, 
the week following this ASCE Con- 
vention, to be held in Gainesville, 
Fla., on the grounds of the Univer- 
sity of Florida. Objective of this 
cooperative effort is to facilitate 
attendance of those active in both 
organizations. 


A full program for the ASEE 
Annual Meeting will be published 


by that Society. Detailed informa- 
tion may be obtained directly from: 


Dr. ArtuurR B. BRONWELL 


Secretary 


American Society of Engineering 
Education 

Northwestern University 

Evanston, Ill. 


HOTEL RESERVATIONS 


All requests should be addressed to: 


Mr. Wa. C. GorMAN 
Chairman, Hotel Committee 
Casablanca Hotel 

Miami Beach 40, Fla. 


Since all requests for room will be 
handled chronologically, it is recom- 
mended that you send in your 
reservation as quickly as possible. 
The Casablanca Hotel will be the 
Convention Headquarters but rooms 
will be available at two adjacent 
hotels, the Martinique and the 
Coronet 

In making hotel reservations, please 
use the blank on page 82. While the 
rates in all three hotels are the same, 
you are requested to indicate your 
first, second and third choice 


CONVENTION COMMITTEES 


C. F. Wertz, General Chairman 


General Convention Committee 

H. H. Hyman 
Carl Lindholm 
Morris Lipp 
Claude Renshaw 


Warren Brockway 

Edmund Friedman 
J. W. Greenleaf, Jr. 
Robert Hart 


Entertainment 


H. J. Morrison, Chairman 


Excursions 


Geo. E. Watson, Chairman 


Finance 
W. J. Knox, Chairman 


Hotels and Registration 
Ws. C. Gorman, Chairman 


Ledies’ Activities 
Mes. Wa. C, Gorman 

Co-Chair men 
Mrs. E. ] Reever 


Local Sections’ Cooperation 

E. J. Chairman 
Publicity 

L. S. Epwarps) 
»Co-Chairmen 
Wa. 
Reception 


T. J. CuarKke, Chairman 


Student Activities 


Murray Manrete, Chairman 


Technical Program 

Cow. Lynn Perry, Chairman 

CL. Babcock Leroy S. Edwards 
S. C. Dunlop EH. Magoon 
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FOR SLUICE GATES 


Standard Sizes: 6” to 108” diameter 
Larger Rectangular Sizes 
for Special Installations 


Versatility plus! With new equipment and enlarged 
facilities, we can meet your specification and delivery 
requirements for cast iron bronze-mounted sluice gates. 
Specify exactly the right gate from twelve standard types... 
over 2000 combinations of types and sizes! 
Rodney Hunt sluice gates are the product of skilled foundry 
practice, precision finishing, and carefully engineered 
construction: they resist deflection and assure 


dependable, low-maintenance operation. 


Free! 232-page color catalog 


This is one of the most complete works in the field. It contains photographs, 
drawings. specifications and complete descriptions of our siuice gates, 
timber gates, hoists, valves, racks and rakes, plus a valuable 28-page 
section of engineering data on hydraulic problems. 


This important catalog was especially prepared and 
edited for consulting engineers, contractors and other 
executives who are actively engaged in the water control 

field. Please write on your letterhead for Catalog 
WCA-952. Rodney Hunt Machine Co., 
86 Lake St., Orange, Mass., U.S.A. 


| Water Control Apparatus Division 


Manufacturing Engineers Since 1840 
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Register Now for Miami Beach Convention 


A large cabana area, Olympic-sized swimming pool, and every 
imaginable facility for fun and recreation will be at the disposal of 
ASCE members and guests stopping at the Casablanca, official 
headquarters hotel for the ASCE Miami Beach Convention, June 
17-19. In addition to the varied technical program with papers, 
panel discussions, and inspection trips for every professional in 
terest (see the official program, page 56), the Miami Beach Conven- 
tion offers all the resources for relaxation and enjoyment of a time- 


tried resort city. 


President Huber Addresses Mid-South Section Meeting 


Engineering projects in the Little Rock 
area were featured on the program of the 
Mid-South Section’s spring meeting at 
Little Rock, April 911. Also on the 
agenda were a meeting of the ASCE 
Executive Committee and an inspiring 
address by President Walter L. Huber on 
“What the American Society of Civil 
Engineers Means to Me.” President 
Huber said in part: “The Society has 


been a beacon to me throughout mv 


career. To me it is a living thing—not 
merely an assemblage of by-laws, reports 
and administrative matters, nor is it 
merely a forum for the delivery of tech- 
nical papers, although its contribution in 
this respect has been outstanding. 
Through it have come some of my finest 
friendships—often with those who have 
given inspiration and leadership. The 
question now so often heard, ‘What will 
the Society do for me?’ never occurred to 


Meeting in Little Rock, Ark., the Board of Directors of the Mid-South Section stops work long 


enough to be photographed. Shown, in usual order, are F. A. Busse (standing); 


Past- 


President K. W. Lefever; A. W. Hardy, president, Little Rock Branch; ASCE Director Nor- 
man R. Moore; J. R. Newman (standing), president, Memphis Branch; Secretary-Treasurer 
E. C. Meserve; Section President E. F. Bespalow; B. H. Biggers, president, Jackson Branch; 


Vice-President R. W. Sauer; 


and E. L. Chandler, Assistant Secretary of ASCE. Messrs. 


Moore and Chandler were guests at the board meeting. Absent when photo was taken 
were Directors F. T. Quinn, A. E. Johnson, J. H. Teunisson, Jr., J. R. Bissett, and Vicksburg 
Branch President D. O. Coe. Photo courtesy of ‘Construction News Monthly.” 
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me, but it did much, Through it I 
learned of the various approaches to 
problems and their solution; I learned 
the importance of the human equation; I 
learned much that could not be acquired 
through textbooks; and I gained a 
broadened vision of the profession to 
which I was to devote my life.”’ 

Noting that one of the serious problems 
now facing the nation is the shortage of 
trained engineering personnel, President 
Huber said, “To me it is inconceivable 
that it should be necessary to recruit 
voung talent by pointing out some of the 
factors that make the profession of civil 
engineering so interesting and so satisfy- 
ing to its devotees. How deadly to work 
at something which is found to be un- 
interesting! This need never be the lot 
of the civil engineer if he has any imagina- 
tion. 

“The initial inspiration of the next 
generation of engineers,’ he said, ‘should 
come from our engineering educators. A 
special burden rests upon them. . . . Our 
faculties should include both capable 
scientists and engineers with broad view- 
point encompassing the demands of the 
profession. Remuneration to attract 
these men in competition with the outside 
demands from an understaffed profession 
is not easily secured. Here the profession 
can and should help by offering its aid 
and its influence to the responsible heads 
of our universities.” 

Prior to delivering his address, the 
principal feature of the Friday night 
banquet, President Huber presented a 
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certificate of life membership to H. V. 
Pittman, who retired a year ago from the 
Little Rock District after 42 vears with 
the Corps of Engineers. At the banquet 
the Section was host to the various ASCE 
committees assembled in Little Rock for 
the initial meeting of the newly organized 
Comittee on Conditions of Practice 

Local projects discussed included Table 


Rock Dam, the subject of a paper by 
C. M. Greer, of the Little Rock District 
of the Corps of Engineers, and the Fort 
Smith water supply, covered by W. R. 
Holway, Tulsa consultant. There was an 
inspection trip to Granite Mountain 
Quarry, where the group witnessed a 
demonstration of the ‘‘oxygen jet piercing 
method" of drilling hard rock. 


Committee on Conditions of Practice Formed at Little Rock 


Organization of an ASCE Committee 
on Conditions of Practice, an important 
new development in Society operation, 
was accomplished on April 12 at Little 
Rock, Ark., following the Mid-South 
Section’s three-day spring meeting. The 
new overall committee for coordinating 
the Society's professional practice activi- 
ties and interests will be similar in 
organization and operation to the Tech- 
nical Procedure Committee—the Society's 
organization for coordinating technical 
activities. It will maintain general direc- 
tion of the activities of the eight con- 
stituent committees and determine their 
budget requirements. It will meet once a 
vear. 

Committee members present at the 
Little Rock organization meeting were 
Vice-President A M Rawn, chairman; 
Vice-President G. Brooks Earnest, vice- 
chairman: Director Norman R. Moore, 
and Chairman John A. Focht, of the Com- 
mittee on Local Sections; Director Wal- 
lace L. Chadwick and Chairman Archie 
N. Carter, of the Committee on Junior 


M. C. Nichols to Head 
Bureau of Reclamation 


Secretary of the Interior Douglas Mc- 
Kay has recommended to President Eisen- 
hower the appointment of Marvin C. 
Nichols, M. ASCE, of Fort Worth, Tex., 
as Commissioner of the Bureau of Rec 
lamation. A member of the Fort Worth 
consulting firm of Freese & Nichols and 
its predecessor firm, Hawley, Freese & 
Nichols since 1927, Mr. Nichols has 
specialized in municipal development and 
has been adviser to several Texas coun 
ties He is a native of Roanoke, Va., 
and a graduate of the University of Texas, 
class of 1918. 

The appointment, which does not re- 
quire Senate confirmation, returns the 
post to an engineer. 

1953 
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Members; Director James A. Higgs and 
Chairman Robert H. Dodds, of the Com- 
mittee on Student Chapters; Chairman 
Weston S. Evans, Sr., of the Committee 
on Engineering Education; Director 
Charles B. Molineaux and Chairman 
Clarence L. Eckel, of the Committee on 
Registration of Engineers; Director 
Lloyd PDP. Knapp, of the Committee on 
Professional Practice; Director Warren 
W. Parks and Chairman Ray E. Law- 
rence, of the Committee on Salaries; and 
E. L. Chandler, as Secretary of the 
Committee. 

Members absent were Director Francis 
M, Dawson, of the Committee on Engi- 
neering Education; Chairman Gustav J. 
Requardt, of the Committee on Profes- 
sional Practice; Director I. Cleveland 
Steele and Chairman George I. Teufel, of 
the Committee on Employment Condi- 
tions. Others attending the meeting were 
President Walter L. Huber, Executive 
Secretary W. N. Carey, Leo C. Novak, 
George W. Bradshaw, C. D. Williams, 
and Gail A. Hathaway. 


Mid-South Section President E. F. Bespalow 
(left in upper photo) receives the traditional 
key to the city from Pratt C. Remmel, mayor 
of Little Rock. ASCE Committee chair- 
men, in Little Rock for organization meeting 
of Committee on Professional Practice, are 
(lower view): A.N. Carter, Junior Members; 
R. H. Dodds, Student Chapters; and J. A. 
Focht, Local Sections. Photos courtesy of 
“Construction News Monthly.” 


William P. Creager and Gano Dunn, 
ASCE Honorary Members, Die 


Death has taken two of the Society's 
most distinguished members—William P. 
Creager, Hon. M. ASCE, who passed 
away in Buffalo, N. Y., on April 4, at the 
age of 74, and Gano Dunn, Hon. M. 
ASCE, whose death occurred in New 
York City on April 10, at the age of 82. 


William P. Creager 

An internationally known authority on 
power plants and dams, Mr. Creager 
was in consulting practice in Buffalo 
from 1930 until his death. During this 
period he was consultant for more than 
30 public utility corporations, involving 
designs for about 40 dams and 20 hydro- 


electric plants. Earlier (1906 to 1922) he 
was designer of dams and hydroelectric 
developments here and abroad for the 
J. G. White Corp., and from 1922 to 
1930 he was vice-president and chief en- 
gineer of the Power Corporation of New 
York and the Northern New York Utl- 
ities. 

Mr. Creager was a graduate of Rens- 
selaer Polytechnic Institute, which gave 
him an honorary engineering doctorate 
in 1951. Long a member of ASCE and 
chairman of the executive committee of 
the Power Division, Mr. Creager was 
elected Honorary Member in 1949. He 
was author of widely used texts on dams 
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William P. Creager 


and power—some of them written in col- 
laboration with Julian Hinds and the 
late Joel D. Justin—and an extensive 
contributor to technical publications. 


Gano Dunn 

Eminent as an engineer, educator, and 
industrialist, Gano Dunn was president 
of the J. G. White Engineering Corp. 
from 1913 until his death. From 1935 
until recently he was also president of 
Cooper Union and, at the time of his 
death, was chairman of the board. Dur 
ing his long tenure as president of the 
J.G. White Engineering Corp., it designed 
and built many hydraulic, steam power, 
chemical, and oil plants, including the 


U.S. Naval Oil Base at Pearl Harbor; 
the Muscle Shoals steam plant; thirteen 
transoceanic radio stations, the first 


government aviation station at Langley 
Field, Va.; the first long-distance, nat- 
ural-gas pipeline in California; and three 
large irrigation dams for the Republic of 
Mexico 

An alumnus of the City College of New 
York with a graduate degree in electrical 
engineering from Columbia University, 
Mr. Dunn subsequently was awarded 


honorary degrees by a number of uni- 
versities. He was instrumental in or- 
ganizing the Engineering Foundation, 
which he served as first chairman, and for 
three years was president of the United 
Engineering Trustees. He was a past 


Metropolitan Section Selects 


The foremost engineering ‘‘wonder”’ 
in the metropolitan area, by vote of the 
members of the Metropolitan Section, 
is the George Washington Bridge, span- 
ning the Hudson River between 178th 
Street, Manhattan, and Fort Lee, N.J. 
Longest suspension bridge ever built at 
the time of its completion, and now sec- 
ond only to the Golden Gate Bridge in 
San Francisco, the George Washington 
Bridge was selected over 42 other proj- 
ects for which ballots were cast. 

Members of the Metropolitan Section 
had undertaken to select the achieve 
ments which, among the multitudinous 
distinguished works of the metropolitan 
area, constituted, in their opinion, the re 
gion’s “Seven Wonders” from an engi 
neering standpoint. The results of their 
voting are as follows: George Washing 
ton Bridge, 20 percent; Brooklyn 
Bridge, 14 percent; Empire State Build 
ing, 12 percent; New York City Sub 
way System, 9 percent; New York 
Water Supply System, 7 percent; Hol- 
land Tunnel, 7 percent; and Brooklyn 
Battery Tunnel, 5 percent. 

As runners-up, with a total of 14 per 
cent, the civil engineers named the fol 
lowing ‘“‘wonders,”’ tn this order of choice: 
United Nations Building, Rockefeller 
Center, Grand Central Terminal, Parks 
and Parkways, Docks and Piers, and the 
New Jersey Turnpike. The remaining 
12 percent of the balloting was divided 
among 30 other projects. 

The Metropolitan Section, of which 
William L. Hanavan is president, in 
cludes Greater New York, Long Island, 
Westchester County, Rockland County 
and Northern New Jersey. 

In general, the tabulators noted the fol 
lowing reasons for their choice 

George Washington Bridge: 
suspension span in the world at the time 
magnitude; beauty; 


Longest 


it was opened; 
usefulness. 

Brooklyn Bridge: The daring of its 
designers and builders in pioneering the 
way for the many long-span suspension 
bridges in use today. 


Empire State Building: Impressive 
magnitude 
New York Citv Subway System: 


Longest, safest, and most heavily patron 
ized urban underground railroad in the 
world, 


president and honorary member of the 
American Institute of Electrical Engi- 
neers and honorary member of the Amer- 
ican Society of Mechanical Engineers 
as well as an Honorary Member of ASCE 
(1948). 


Seven Engineering Wonders 


New York Water Supply System: 
Magnitude; vital importance in bringing 
over one billion gallons of clean, safe water 
over long distances and difficult terrain 
into the homes of millions of people and to 
thousands of industrial plants. 

Holland and Brooklyn Tunnels: Time- 
saving traffic arteries that connect with 
important highways; conquest of con- 
struction difficulties; excellent venti- 
lating and lighting systems. 

The “Seven Wonders” program of the 
Metropolitan Section was set in motion 
in 1952 during the Society's Centennial 
Year. Similar programs have been un- 
dertaken by many other Sections. 


Empire State Building, symbol of the sky- 
scraper era and the tallest structure in the 
world, rises 1,472 ft above Fifth Avenue. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


Executive Department 


Actions in the Executive Department 
were of significance and interest to the engi- 
neering profession during the past month: 
Creation of an entirely new department, 
abolishing of several old agencies and some 
controversial actions by department heads. 

The new Department of Health, Educa- 
tion and Welfare, under its first Secretary, 
Mrs. Oveta Culp Hobby, is of great inter- 
est as many of our members are employees 
of its constituent agency, the Public Health 
Service. Loans and grants for sanitary 
engineering projects, as well as for school 
construction, are handled in this new de- 
partment. 

Two prominent ASCE members have 
begun their duties in positions of high re- 
sponsibility—Ralph Tudor as Under Secre- 
tary of the Interior and Gen. Glen Edgerton 
as Chairman of the Board of the Export 
Import Bank. A third, Marvin C. Nichols, 
has just been named Commissioner of the 
Bureau of Reclamation 

An Executive Department action that 
misfired was the attempted dismissal of the 
Director of the Bureau of Standards. 
Several issues were involved. First, in con- 
nection with findings on a battery additive, 
the basic question of the integrity of govern- 
ment science became involved and hundreds 
of scientists might have resigned from the 
Bureau. Abel Wolman, M. ASCE, has 
been designated by President Huber, at the 
request of the Department of Commerce, 
to serve on a committee to study the 
Bureau's functions. The District of Colum- 
bia Section of ASCE addressed a letter to 
the White House deploring the implications 
involved in the situation and urging a 
speedy investigation. Meanwhile, the di- 
rector of the Bureau has been asked to 
continue pending such investigations 

As a secondary issue, the case also in- 
volved the abrupt handling of long-time 
Civil Service career employees. This issue 
has also cropped up in a few other cases 
The entire Civil Service issue is of great im- 
portance. Certain agencies have been re- 
markably free of political influence and have 
abided by strict Civil Service standards 
Among many others, the Bureau of Public 
Roads, under former Director Thomas H. 
MacDonald, Hon. M. ASCE, might be men- 
tioned as a follower of strict standards. 
Where there has been political packing in 
agencies, abrupt shifts will not create much 
uproar, whether at the top or middle levels 
The situation suggests a lack of cooperation 
between the Civil Service Commission and 
agency heads 

Executive orders have recently been 
issued removing certain policy-making 
positions from the classified Civil Service 
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Field Representative ASCE 


Two years ago a report to Engineers Joint 
Council by its Committee on Civil Service 
anticipated many of the current problems, 
and urged consideration of the removal of 
policy-making positions from Civil Service, 
a check on alleged political packing, and a 
better analysis of qualifications of appli- 
cants. 

One of the Commission's present problems 
is to recruit and hold the engineering, scien- 
tific, and technical workers needed by the 
government in this technological century, 
a problem which must be tackled at Com- 
mission level rather than at staff level. 
A bill (S. 1398), which has been introduced 
and referred to the Senate Civil Service 
Committee, directs the Commission to make 
a study of positions requiring technical and 
scientific training in the field of engineering 
with special reference to salaries, and to 
study the extent to which technical men fail 
to enter or to remain in federal employ. 
Such a study will probably involve aspects 
of federal employment other than salary. 
Reports have been requested on this bill. 


Legislation 

Appearing for Engineers Joint Council as 
chairman of its Labor Legislation Panel, 
E. L. Chandler of ASCE presented con- 
vincing testimony to the House and Senate 
Labor Committees in favor of retention of 
the professional provisions of the National 
Labor Relations Act. NSPE joined the 
EJC member societies in support of this 
testimony which was favorably received by 
the committees. The Engineers and Sci- 
entists of America, the new national federa- 
tion of independent unions of professional 
technical employees, requested radical re- 
visions in the law to facilitate unionization 
of engineers but severe cross examination 
marked this presentation 

Congressman Carl Hinshaw, of Cali- 
fornia, a prominent ASCE member, has in- 
troduced H. J. Res. 166, which would es- 
tablish a Joint Committee on Science, a 


ASCE MEMBERSHIP AS OF 
APRIL 9, 1953 


Members 8,531 
Associate Members 10,546 
Junior Members 17,085 
Affiliates 68 
Honorary Members 42 

Total . 36,072 
(April 9, 1952 34,469) 


bipartisan committee of House and Senate 
members charged with the duty of keeping 
Congress informed on “‘the results of sci- 
entific research and technical development 
which bear upon public affairs, and the 
problems being encountered in maintaining 
in the United States a scientific and techni- 
cal effort of outstanding quality and ac- 
complishment."" This committee would 
meet with the Board of the National Seience 
Foundation at least once a year and could 
call on federal agencies for staff assistance. 
The bill provides for accepting the voluntary 
assistance of private organizations. No 
hearings are planned. The bill has been 
sent to the House Rules Committee. 

Two bills provide for income equalization 
and retirement annuities for professional 
practitioners. EJC appeared in behalf of 
the so-called Keogh bill during the 82nd 
Congress. Hearings will be held this June 
It appears likely that the whole matter will 
ultimately be considered in some bill for an 
overall revision of the revenue laws. 

Hearings are now under way on the con- 
troversial St. Lawrence Waterway. Sena- 
tor Wiley, on behalf of seventeen Senators, 
introduced S. 589 calling for the construc- 
tion of a 27-ft channel from Lake Erie to 
Montreal. Power projects would be de- 
veloped under license of the Federal Power 
Commission and a corresponding Canadian 
agency. 

Western water projects are being vigor- 
ously debated. Some Western senators 
warn against cutting appropriations’ for 
reclamation projects. New large reclama- 
tion projects appear unlikely. Bills for the 
Bridge Canyon Dam and Hells Canyon 
Dam will have hard sledding. Federal 
Power Commission hearings for private de- 
velopment of Hells Canyon will be held in 
May. Ex-President Hoover urges the es- 
tablishment of a commission “‘to reorganize 
the whole federal ventures into the power 
business.’"" The House Public Works Com- 
mittee has approved H.R. 4025, authorizing 
an additional $75,000,000 for the Corps of 
Engineers for three Columbia River dams. 


Construction Prospects 


While economy is a guiding principle it 
must not be assumed that engineering and 
construction will decline everywhere. 

The Public Buildings Service will un- 
doubtedly suffer a severe cut in appropria- 
tions and personnel. However, Defense 
Department expenditures for construction 
should go on at current levels for another 
year or more. The recent freeze order to 
permit reappraising projects has resulted in 
holding up some awards, but these are now 
getting underway. A few were definitely 
side-tracked. Of over $9 billion previously 
appropriated for defense construction, $5 
billion has been obligated. For the next 
fiscal year, beginning in July, about $3 
billion of unobligated funds will be available. 
Even without further appropriations this 
should permit design and construction con- 
tracts to proceed at last year’s rate. The 
Air Force spend about $1'/: billion, 
the Navy $500,000,000 and the Army some- 
what under $750,000,000 of these unobli- 
gated construction funds. More than half 
of this amount is for overseas projects 
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Coming Events 


District of Columbia Meeting at the 
Cosmos Club auditorium, Washington, 
D.C., on May 12. Meeting of the Junior 
Forum at the Engineers Club of Washington, 
Willard Hotel, on May 27 

Indiana Joint meeting with the Indiana 
Engineering Counci! at the Marott Hotel, 
Indianapolis, on May 9%, starting at 10:30 
a.m. Families and friends are invited to 
participate in the meeting at Dunes State 
Park on Lake Michigan, June 6 and 7 

Kentucky — The Kentucky Section will be 
host to the District Nine Council annual 
meeting at Cumberland Falls State Park, 
May l5 and 16. The Section is sponsoring 
a joint dinner meeting of the Louisville 
Engineering and Scientific Council at the 
Kentucky Hotel, Louisville, on May 21 

Los Angeles Annual campus meeting of 
the Los Angeles Section arranged by the 
University of Southern California Student 
Chapter, at “The Town and Gown” on the 
campus, on May 13, at 6:45 p.m. Junior 
Forum will meet at the Founders’ Hall, 
Room 335, University of Southern Calif 
ornia, May 13, at 5:50 pam. Luncheon 
meetings of the Forum at the Hotel Clark 
Coffee Shop every Friday at 12 noon 

Maine Annual spring conference at the 
University of Maine on May @ 

Metropolitan Meeting in the Engineer 
ing Societies Building, May 20, at 7:30 p.m 
Dinner meeting of the Junior Branch at 
Schwartz's Restaurant, 54 Broad Street, 
New York City, May 13, at 6:30 p.m 

Michigan Meeting at the Engineering 
Society of Detroit, on May 7 

Philadelphia — Social meeting at the Engi 
neers’ Club on May 15, at 7:30 p.m. Dinner 
meeting of the Central Pennsylvania Sub 
section at the Harrisburg Civic Club, May 
13, at6 30 p.m 

Providence Annual closing dinner meet 
ing and election of officers at Lippitt Hall, 
University of Rhode Island, at Kingston, 
R.L., on May 14, at 7:15 p.m 

Virginia Annual joint meeting with En- 
gineers Club of Hampton Roads at the 
Hansemond Hotel, Ocean View, Va., May 
22 and 23 


Scheduled ASCE Conventions 


MIAMI BEACH CONVENTION 


Casablance Hotel 
June 17-19, 
1953 


NEW YORK CONVENTION 
Hotel Statler 
October 19-23 
1953 


ATLANTA CONVENTION 


Hotel Biltmore 
February 15-19, 1954 
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NOTES FROM 
THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


Tilt-up construction occupied the atten 
tion of Akron Section members attending 
the March dinner meeting [wo repre 
sentatives of the Portland Cement Associa 
tion W. J. Hagenlocher and Jack Ken 
nedy were present to explain this import 
ant new technique and to show a sound film 
giving step-by-step installation procedures 

Members of the Juneau Subsection of the 
Alaska Section were brought up to date 
concerning the search for fissionable ma- 
terials in Alaska in a talk by Phil Holds 
worth, Territorial Commissioner of Mines, 
given at their March 31 dinner meeting 
The remainder of the program was pre 
sented by Bruce Russel, a Junior Member, 
who described the WASHO road test cur 
rently under way in Idaho 

The raison-d'etre of air-supported con 
struction, which permits reduction of dead 
load by use of lighter materials, was ex 
plained by Edward R. Dye at the March 17 
meeting of the Buffalo Section. Mr. Dye is 
head of the Industrial Division of Cornell 
Laboratory, Inc 

More than 300 attended the February 
meeting of the Central Illinois Section a 
joint session with the Highway Users Con 
ference. I. E. Solberg, chairman of the 
North Dakota Highway Users Conference, 
was the principal speaker, with a talk in 
the field entitled “On Conquest of Dis- 
tance." Forthe March meeting, in Spring 
field, the speaker was Carl D. Gross, engi 
neer for the Sanitary Engineering Division 
of the Illinois Department of Health Ina 
discussion-provoking talk, Mr Gross 
pointed out “the many fallacies in flood con- 
trol, with particular reference to the Kansas 
and Illinois river basins.” 

A committee of Central Ohio Section 
members is acting with interested com 
mittees of ASME, AIA, and AIEE in mak 
ing joint recommendations to state legisla 
tive committees concerning a pending new 
Ohio State Building Code that would 
“seriously affect the practice of civil engi 
neering.”’ Speakers at the March 19 meet 
ing were Arthur Robinson, director of public 
relations for the Ohio Water Pollution Con 
trol Board, who outlined recent activities of 
the Board, and Gene Reissig, a Junior 
Member, who gave a resume of the current 
issue of Crvi, ENGINEERING 

Students were honored by the Cincinnati 
Section at its March 4 dinner meeting —a 
joint session with the University of Cincin 
nati Student Chapter. Winners of the 1953 
Section awards for the two “outstanding 
senior civil engineers” at the university are 
Robert Ballew, president of the Chapter, 
and George Adams. The program for the 
evening included two student speakers, 
Paul Mayer and Arvie Maynard, and three 
spokesmen for the Section—-President Harry 
Balke, Neil Wandmacher, head of the civil 


engineering department, and George Kral 

Pressing community problems that have 
been the subject of detailed study by the 
Cleveland Regional Planning Commission 
were outlined by Proctor Noyes, director 
and secretary of the commission, at the 
Cleveland Section’s March dinner meeting 
Mr. Noyes’ report concentrated on the sewer 
and water problem, the first to be tackled 
by the group as “most pressing.” 

Axel Johnson, structural engineer for the 
Duluth Building Inspection Department 
and featured speaker at the Duluth Section’s 
March meeting, commented on early build- 
ing codes and pointed out similarities with 
present codes. On February 16, the Section 
heard F. T. Field describe his experiences 
and travels in Africa 

The new Lehigh cement plant near Flag- 
ler Beach, Fla., was inspected by members 
of the Jacksonville Subsection of the 
Florida Section on March 21. Henry Burks, 
plant manager, explained the operation of 
the plant. An unusual feature of the manu- 
facturing process is the use of coquina shells, 
which are mined close to the plant, as raw 
material An oyster roast at Summer 
Haven enlivened the motor trip to Jackson 
ville 

Members of the Central Savannah River 
Subsection of the Georgia Section had 
M. L. Shadburn, president of the Georgia 
Section and Georgia state highway engineer, 
as principal speaker for their Mareh 24 din- 
ner meeting. Mr. Shadburn stressed the 
importance of making the public properly 
aware of the contributions of the profession 
to modern life 

In an illustrated talk, entitled “Our 
Mobile Earth,’ Christiansen, asso- 
ciate professor of geology at the University 
of Utah, told Intermountain Section mem 
bers the facts about earthquakes, at their 
March 12 meeting 

Showing of a Bureau of Public Roads 
sound-color film on Road Test 1 in Mary- 
land constituted the technical program for 
the March Il meeting of the lowa Section — 
a joint session with lowa State College Stu- 
dent Chapter. The attendance of 150 in- 
cluded 62 students 

Recent engineering developments in Latin 
America were reviewed for the benefit of 
Kansas Section members at their February 
meeting. The speaker was Frank Gilmore, 
Kansas City (Mo) consultant 

The Los Angeles Section’s Junior Forum 
is having an active year, with weekly lun- 
cheons and biweekly meetings the rule. At 
a recent meeting, Forum members heard a 
talk on employment opportunities in South 
America given by Section member Joseph 
B. Hyde, who is in the foundation depart- 
ment of the Donald R. Warren Engineering 
Co. Mr. Hyde recently took a year's leave 
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of absence to work on highway construction 
projects in South America 

New officers of the Louisiana Section are 
Sargent F. Jones, president; Louis M. Buja, 
first vice-president; and Roy T. Sessums, 
second vice-president. C. Giennon Melville 
continues as secretary-treasurer, and he will 
be assisted by Robert H. Grehan, newly 
elected junior assistant secretary-treasurer 


New Hampshire members of ASCE, meet- 
ing in Concord on March 13, voted to form 
a New Hampshire Branch of the Maine 
Section. Petitions have been sent to the 
Maine Section for approval and to the 
Northeastern Section for release of allocated 
members to the Maine Section, and indica- 
tions are that the necessary approval will 
be forthcoming 

Carrying Section activities to the mem- 
bership, the Metropolitan Section has initi- 
ated a series of meetings to be held outside 
Manhattan. The first meeting -in Newark, 
N.]., on April 8— was a cooperative venture 
of the Junior Branch and the Newark Col- 
lege of Engineering Student Chapter. 
There was a large turn-out of New Jersey 
members to hear a talk on the 185-mile 
Garden State Parkway under construction 
in the eastern part of the state, given by 
Walter L. Braybrooke, assistant chief engi- 
neer of the New Jersey Highway Author- 
itv 

The Michigan Section is planning to be 
host to a summer meeting of all the Sections 
in District 7 at Houghton, Mich, on 
August 6 and 7. Other participants will be 
the Wisconsin, Duluth, and Northwestern 
Sections 

Riveters have stepped aside to make 
room for welders on new building construc- 
tion in the Southwest. So said La Motte 
Grover, welding engineer for the Air Reduc- 
tion Co., of New York, in the principal talk 
at the March meeting of the Nebraska Sec- 
tion. Because welding is cheaper and there 
is an additional saving in fabricating costs, 
“it has caught on fast,’ he said. The April 
meeting, held in connection with the 
Nebraska Engineering Society's annual 
Spring Round-up, featured a talk by T. K 
May, director of technical services for the 
West Coast Lumbermen’s Association 


An engineering panel from the Minnesota 
State Highway Department put on the tech- 
nical program for the Northwestern Sec- 
tion’s regular monthly meeting on April 6 
The speakers were John H. Swanberg, engi- 
neer of materials and research, who reviewed 
the work of the Materials Research Divi- 
sion; E. C. Carsburg, concrete engineer, 
whose subject was “Evaluation of Pavement 
Roughness”; James Bingham, geologist 
for the department, who described proce- 
dures used in prospecting for sand and 
gravel by the “early resistivity’’ method; 
and Paul Felz, laboratory chief for the de- 
partment, who discussed the use of plate- 
bearing tests in determining the bearing 
strength of highways 

Winners of the Mohawk-Hudson Sec- 
tion’s annual prize speaking contest, held 
March 25, are Richard Kabat, of Union 
College, first prize; Enoch Carlson, of 
Rensselaer, second prize; and Joseph 
Czaban of Union, third. The Section re- 
cently modified its contest rules to place 
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major emphasis on oral delivery rather than 
technical content 

Featured speaker at the March meeting 
of the Oregon Section was C. H. Ferguson, 
of Intrusion Prepakt, Inc., who explained 
the principles involved in the process and 


the history of its development, and noted 
latest uses of the product. Slides of typical 
installations were shown 

There was a large turnout for the March 
meeting of the Philadelphia Section to hear 
E. F. Ball, chief engineer of fabricated steel. 


Texas Section Has Large Spring Meeting 


More than 250 attended the Texas Sec- 
tion's spring meeting, held at College Sta- 
tion, Tex. April 2-4, with the Brazos 
County Branch of the Section as host and 
ASCE President Walter L. Huber and 
Executive Secretary William N. Carey as 
guests. Meeting highlights included a talk 
by President Huber entitled “What the 
American Society of Civil Engineers Has 
Meant to Me” (see page 62); technical 
sessions covering a report on the Section's 
service in recommending a water policy for 
the state, study of the engineering code of 
ethics, and discussion of the relation be- 
tween the contractor and the engineer; the 
annual Texas Conference of Student Chap- 
ters, a dinner dance; and award of ASCE 
certificates of life membership 

President Huber presented the life mem- 
bership certificates to Thomas S. Byrne, 
William M. Eliot, Carl E. Sandstedt, and 
Julian Montgomery. Recipients in absentia 
were Richard L. Brandt, Emil M. Gustafe- 
sen, Albert M. McPherson, and John W 
Pritchett 

The Texas Conference of Student Chap- 
ters tentatively approved a new constitution 
and elected new officers as follows: Joe 
Engle, Southern Methodist University, 
president; Gene Hackney, University of 
Houston, vice-president; James White, 
Texas Tech, corresponding secretary; Ralph 
Christian, University of Texas, recording 


Texas Section President Mason Lockwood 
presents Section’s official emblem — an ASCE 
pin mounted in a spur tie clasp-—to ASCE 
President Walter L. Huber. 


secretary; and Larry Hoffman, Texas A & 
M, treasurer. In the annual student paper 
competition among students representing 
the six engineering schools in the Texas 
Section area, first prize, consisting of $25 
and a certificate, went to Nick Dameris, of 
Rice Institute, for his paper on ‘History of 
the Flexure Formula," and a second prize, 
consisting of $15 and a certificate, was 
awarded to Tom Waggoner, of Texas A & 
M, for a paper on ‘‘Engineering Marvels of 
the Egyptian Pyramids." All six con- 
testants were awarded $10 each. 

The fall meeting of the Texas Section has 
been set for October 8-10 at San Antonio, 
Tex., with the Plaza Hotel as headquarters 


Texas Section Board of Directors meets during Section’s spring meeting. In front row, 
left to right, are T. C. Forrest, Jr.; Raymond Dawson; Randle Alexander; ASCE President 
Walter L. Huber; Texas Section President Mason Lockwood; ASCE Executive Secretary 
W.N. Carey; Oscar Seward, vice-president of Section; and I. W. Santry, Jr., secretary- 


treasurer. 


Standing, in same order, are Winfield Holbrook; J. D. Piper; J. W. Porter; 


R. L. Peurifoy; Walter Dickerson; V. J. Van Schoeler; W. E. Sampson, Jr.; Charles P. 


Smith; W. G. Staggs; A. D. Hutchison; Kenneth M. Smith; and J. R. Sims. 
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construction for the Bethlehem Steel Corp., 
speak on the Chesapeake Bay Bridge. Mr 
Ball deplored the rigid economy that limited 
the structure to two lanes. The last meeting 
of the Delaware Subsection as such was a 
joint session with the Delaware section of 
the AIEE on March 2. Following dinner, 
the joint group saw the General Motors’ 
popular demonstration, entitled “Preview of 
Progress." At the San Francisco Conven 
tion of ASCE, the Delaware Subsection was 
given Local Section status and hereafter 
will function as the Delaware Section 


Val F. Padovan, active member of the 
San Francisco Section and president of its 
Junior Forum, has 
declared June to be 
“Know Your Junior 
Forum Month” 
During the recent 
San Francisco Con 
vention, Forum mem 
bers kept the news 
flowing to the local 
papers, and assisted 
in many activities 
helping to make the 
Convention the suc 
cess it Forum 
members interested 
in “learning the ropes"’, serve on many of the 
Section’s standing committees. The forum 
was organized in 1932 


Val F. Padovan 


was 


In a talk, entitled “Limit Analysis and 
Design,"’ William Prager, chairman of the 
Physical Sciences Council at Brown Uni 
versity, showed Providence Section mem 
bers attending the March meeting how 
structures with ductile members can be 
designed to remain serviceable beyond their 
elastic limit 

Damage to the Golden Gate Bridge 
caused by high winds was described at a 
recent Sacramento Section luncheon meet 
ing by John Kozak, of the California Bridge 
Department. Reporting on the findings of a 
three-man board set up to study the prob 
lem, Mr. Kozak said that, in 1951, a 60-mile 
wind caused 16-ft vertical movement ac 


companied by longitudinal movement of 40 
in., the maximum possible movement with- 
out crushing bridge members. The situa- 
tion is still under study, and the bridge is 
closed to traffic in high winds. 

Hydroelectric and smelter site develop- 
ment of the huge Nechako-Kitimat project 
in British Columbia, was described at the 
March 26 meeting of the Seattle Section by 
Franklin T. Matthias, assistant project 
manager for the Aluminum Company of 
Canada 

Members of the Tacoma Section had their 
fellow member and former president, 
Charles Andrew, as featured speaker for 
their March 10 meeting. Mr. Andrew's dis- 
cussion of the proposed bridging of Puget 


New ECPD Career 
Booklet Is Issued 


A new career booklet, Engineering—A 
Creative Profession, has been published 
by Engineers Council for Professional 
Development and may be obtained from 
the headquarters office of the organiza- 
tion at 29 West 39th Street, New York 
18, N. Y. The price of the interesting 
illustrated publication is 25 cents a copy, 
and for purchases of fifty or more copies 
in bulk there will be a 20 percent discount. 
To facilitate ordering, a coupon has been 


Sound was hailed as one of the most 
memorable talks given before the Section in 
recent years. An educational film, entitled 
“Functional Photography Industry” 
was shown by the Eastman Kodak Co 

A student paper competition to screen 
contestants for the Texas Student Confer 
ence was the highlight of the annual joint 
meeting of the Houston Branch of the Texas 
Section and the Rice Institute Student 
Chapter, which was notable for the interest 
and enthusiasm shown by the younger mem- 
bers. Nick Dameris won first place in the 
contest with a paper entitled “History of the 
Flexure Formula.’ Prof. Albert J. Bonar 
has been elected vice-president of the 
Branch, replacing Adrian Pauw, who has 
accepted a new position with the University 
of Missouri. James C. Fuller, public rela- 
tions director for the Bell Aircraft Corp., 
spoke on the “‘Use of Helicopters in Civil 
Engineering’ at the March 9 meeting of the 
Fort Worth Branch. On the same date 
Pliny Gale, executive vice-president of Jack 
Amman, Photogrammetric Engineers, spoke 
before the San Antonio Branch on the vari- 
ous applications of photogrammetric engi- 
neering 

The featured speaker at the March meet- 
ing of the Toledo Section was Ellis Root, . : 
construction engineer for the J. E. Greiner English, should be addressed to Engi 
Co., who discussed the Ohio Turnpike Proj neers Joint Council, 20 West 39th Street, 
ect New York IS, N.Y. 


provided on page 116 of the advertising 
section. 

Replacing Engineering—A Career, this 
new portrayal of the who, what, where, 
and why of engineering will serve as an 
ECPD basic guidance pamphlet for the 
engineering profession. The former guid- 
ance publication is out of print. 


UPADI Papers Given at 
New Orleans Available 


The proceedings of the UPADT (Un- 
ion Panamericana de Asociaciones de 
Ingenieros) Convention of United States 
and Latin-America engineers, held in 
New Orleans, La., August 25-30, 1952, 
are available in Vol. I, No. 3 of the 
Boletin de la UPADT, official publication 
of the organization. 

Inquiries concerning the bulletin, which 
is printed in Portuguese, Spanish, and 


West Virginia Section Meeting 


Arranged by Juniors 


Roy J. Morton (seated left), leader of Health Physics Division of 
Oak Ridge Naticnal Laboratory, is shown with West Virginia Section 
officers at Section’s March 27 meeting, at which he spoke on 
problems presented by radioactive waste materials. Shown with 
him are Kenath A. Kettle, president of West Virginia Section 
(seated) and (standing, in usual order) R. F. Baker, vice-president 
of Section; Ralph N. Shepard, past-president of Section; ASCE 
Director George W. McAlpin; and Fred R. Palmer, vice-president 
of Section. The program was arranged entirely by Junior Members. 
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MAPS FOR CERRO BOLIVAR 
Speed Engineering Planning and Development 


Few present day mining developments can Cerro Bolivar, and other large scale engineer- 


match Cerro Bolivar, in Venezuela. ing projects like the Pennsylvania Turnpike 
Extensions and the huge AEC Savannah River 

Now Aero Service has delivered complete, facility, have been greatly advanced by AERO 
detailed contour maps and precise aerial Mappers. City planning in Cleveland, Raleigh, 
mosaics of this ore body and its environs. We Durham and other cities is years ahead of 
‘ covered an area of 20 sq. kilometers on 40 map schedule with AERO engineering maps, at a 
sheets at a 1:1000 scale, with 2 meter contour fraction of the cost of slow ground methods. 
intervals. The maps will speed the entire Regardless of the size of your project, it will 
development by aiding the location and design be worth your while eo ‘fet ‘our engineers 
of railroads and access roads for the move- meet with you. They can bring you a wealth 
ment of equipment and ore... and by of experience gained by ArRro, the pioneer 


furnishing other valuable planning data. and leader in aerial mapping. 


AIRBORNE MAGNETOMETER SURVEYS A 


PRECISE AERIAL MOSAICS 


TOPOGRAPHIC MAPS , SERVICE CORPORATION 
PLANIMETRIC MAPS 
RELIEF MODELS PHILADELPHIA 20, PENNSYLVANIA 
en AS Oldest Flying Corporation in the World 


Our affiliate is CANADIAN AERO SERVICE, LTD., OTTAWA — 
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NEWS BRIEFS... 


AGC Takes Action on Industrial Problems 
At Its 34th Annual Convention in Miami 


The deepening responsibility of the con- 
struction industry to the national welfare 
was the dominant theme of sessions of the 
34th annual convention of the Associated 
General Contractors of America, held in 
Miami, Fla., March 23-26. More than 
1,800 general contractors and other con- 
struction representatives assembled from all 
parts of the country to review the industry's 
greatest vear and the contributions of the 
association to construction progress, making 
it the largest AGC annual convention on 
record. The close relationship of the indus- 
try tothe economy of the nation was apparent 
from the range of topics discussed, and from 
the fact-——brought out in the various dis 
cussions—-that one out of every eight 
dollars received for goods and services in the 
nation’s market place is a construction 
dollar 

Conditions expected by the industry in 
the next six months were reported to the 
convention from a survey of the association's 
directors and chapters. On the basis of the 
removal of controls and the general availa 
bility of materials, the speakers forecast a 
period of abundant work. The survey re 
vealed, however, that intense competition, 
sharp bidding, and lower prices are in the 
offing—‘‘further assurance to the public 
that it will receive full value for its invest 
ment in construction.” 


Taking into account these conditions, the 
convention passed resolutions urging the 
improvement of contract documents, speci- 
fications, and administrative procedures 
that would lead to more economical practices 
on both public and private construction; 
better pay for construction engineers on 
municipal and other public work; expansion 
of apprentice training; and the review of all 
federal expenditures with a view toward 
balancing the budget. Other resolutions 
recommended policies for the most eco 
nomical continuation of defense construc- 
tion; the adoption of policies that will en- 
able members and the association to work 
for the stabilization of wage rates and im- 
proved labor-management relations; and 
procedures for federal and other government 
units in obtaining more adequate financing 
of the nation’s highways 

Separate meetings of the various divisions 
considered the problems pertinent to their 
types of construction. Among such groups 
meeting were the Building Contractors’ Di 
vision, which considered measures adopted 
by various federal contracting agencies 
in response to AGC proposals and relation- 
ships with subcontractors; the Highway 
Contractors’ Division, which found the 
problem of highway financing the most im 
portant topic; and the Heavy Construction 
and Railroad Contractors’ Division, which 


reviewed the progress of AGC task units 
seeking specification adjustments with fed- 
eral agencies. 

In his address opening the convention, 
President A. S. Horner, A.M. ASCE, made 
some forecasts of his own. He said, “I 
believe that the construction industry, and 
this association, has before it perhaps its 
greatest opportunity for helping in the 
growth and development of our nation and 
its communities 

“We all keep thinking of the future and 
wondering if construction levels can con- 
tinue high. The facts are that in construc- 
tion the need for most kinds of construction 
is now also at an all-time high. We need 
thousands of classrooms each year for the 
growing number of school children. The 
demands of traffic are increasing so rapidly 
and our highways are deteriorating at such a 
rate that current construction is not even 
keeping pace with the need. Our need for 
water systems, the development of natural 
resources, and many other things is such 
that we cannot catch up with demand for 
many years 

“Our great opportunity now,’ Mr. Horner 
concluded, “is to demonstrate by our ac- 
tions, individually as contractors and collec- 
tively as an association, to the public that 
the projects which they need will be built 
with a maximum of skill, integrity, and 
responsibility.”’ 

Other major speakers were Under Secre- 
tary of Commerce Walter Williams; Maj 
Gen. Samuel D. Sturgis, Jr., Army Chief of 


All- Welded Building Started for Downstate Medical Center of State University of New York 


Construction of new $14,500,000 Basic Sciences Building of the 
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at the rear of the building will enclose a four-story library and cafe- 


teria. Present plans provide for future expansion of the structure to 
include facilities for dental, nursing and public health students 
when the Center is enlarged to include these schools. The site of 
the project is Clarkson and New York Avenues, Brooklyn. Archi- 
tects are Eggers & Higgins, and the structural engineers, Weiskopf 
& Pickworth. Construction cost of the project will be $12,079,557, 
with the construction contract let to Cauldwell-Wingate. 


Downstate Medical Center of the State University of New York 
began April 9. The eleven-story structure, shown here in artist's 
rendering, will have an all-welded steel frame. The main axis of 
the building is 648 ft long and about 58 ft wide. The facing will be 
light brick with stone trim, and the windows are steel double hung. 
Facilities will include laboratories, lecture halls and offices for 800 
medical students and 275 members of the faculty and staff. A wing 
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Venezuela Builds Second Concrete-Arch Bridge 


Forms for second of three nearly identical bridges on Caracas-La Guaira Super- 
highway in Venezuela were raised 106 ft into position in 3' , hours in presence of 
group of Venezuela officials on February 12 (right-hand photo). 
crete-arch rib is shown in place in the upper view taken in March. Erection 
of the first of the three bridges, was described in the March issue. 
Entreprises Campenon Bernard, with Robert Shama, M. ASCE, chief engineer. 


The hollow con- 


Engineers are 


Engineers; Capt. A. D. Hunter, Deputy 
Chief of the Navy Bureau of Yards and 
Docks; and Carlton S. Proctor, Past 
President of ASCE. In one of his first 
public appearances since his confirmation as 
Chief of Engineers, General Sturgis pointed 
out the challenging nature of the military 
construction program, which “‘is necessarily 
based on decisions subject to changes gener 
ated by the continual shifts and maneuvers 
of global strategy." Mr. Proctor described 
the need for ‘‘a spiritual mobilization coinci 
dent with our material mobilization.” 

At the conclusion of the meeting, C. P. 
Street, of McDevitt & Street Co., Char 
lotte, N.C., was installed as president, suc- 
ceeding A. S. Horner. John MacLeod, of 
the Macco Corp., Paramount, Calif., was 
installed as vice-president 


Operation of Submarine 
Thermal Reactor Begins 


The submarine thermal reactor prototype 
plant has successfully entered its first phase 
of operation at the National Reactor Testing 
Station in Idaho, according to an announce 
ment from the Atomic Energy Commission 
In this phase, which is identified as ‘‘criti- 
cality,” the nuclear components of the reac- 
tor are sustaining an atom fissioning chain 
reaction. Further testing and operation 
will continue until the plant is gradually 
brought to full power in order to determine 
the operating characteristics of a similar 
unit that will power the U.S.S. Nautilus and 
to train a crew for the vessel 

Construction of the submarine thermal 
reactor plant in Idaho and the plant for the 
L.S.S. Nautilus is a joint project of the 
AEC’s Argonne National Laboratory, the 
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Atomic Power Division of the Westinghouse 
Electric Corp., and the Electric Boat Divi- 
sion of the General Dynamics Corp., 
assisted by numerous subcontractors. The 
project has been under the administrative 
and technical direction of the AEC-Navy 
group in the Division of Reactor Develop 
ment of the AEC. 


New Bid Received 
On Thruway Bridge 


With receipt of a low-bid of $28,807,092 
for construction of the steel superstructure 
of the Tappan Zee Bridge, which will carry 
the Thruway over the Hudson between 
South Nyack and Tarrytown, Bertram D. 
Tallamy, A.M. ASCE, state public works 
superintendent and chairman of the Thru- 
way Authority, announces plans for com- 
pletion of the 15,000-ft structure by the fall 
of 1954. The low bid was submitted by the 
American Bridge Division of the United 
States Steel Corp. 

Original plans for the Tappan Zee Bridge 
called for a tied-arch design, which was 
abandoned in favor of a cantilever-truss de- 
sign when no bids were received on the tied- 
arch project (March issue, page 79). The 
new design changes only the center span, 
which is about half a mile long and will be 
erected over the main navigation channel. 
A 1.6-mile approach will connect the span 
to the west bank and a .8-mile approach to 
the east bank. According to Mr. Tallamy, 
substitution of the cantilever-truss design 
has permitted savings of several million 
dollars in building the bridge. 

Madigan-Hyland of Long Island City, 
N.Y., are consulting engineers on the proj- 
ect. 


Plans for Mackinac 
Straits Bridge Shelved 


Plans for construction of a suspension 
bridge across the Straits of Mackinac, 
between Mackinaw City and St. Ignace 
(described in the April issue, page 78), have 
been killed, for the time being at least, by 
unwillingness of bonding houses and insur- 
ance companies to finance construction of 
the project and by failure of the Michigan 
legislature to appropriate funds for its 
maintenance. The state-operated ferry line 
operating across the straits has been losing 
more than $500,000 a year for the past four 
years. Prospective investors had wanted 
the state to back their investment by allo- 
cating a similar amount annually for opera- 
tion and maintenance 

Total cost of the 3,800-ft suspension span, 
which would have been the second longest 
in the world, was estimated at $96,000,000. 


New Consulting Firm for 
Prestressed Design Formed 


Establishment of a new firm of consulting 
engineers in prestressed design, called Pre- 
load Engineers, Inc., with offices at 955 
North Monroe St., Arlington, Va., is an- 
nounced. Formed from the Preload Com- 
pany, Inc., pioneers in prestressing in North 
America, the new firm will provide an 
organization concerned solely with the de- 
sign of prestressed structures, such as build- 
ings, bridges, tanks, pipelines, and pave- 
ments. 

Senior members of the new firm are Cur- 
zon Dobell and Eric Molke, Members ASCE, 
E. H. Thwaits, and Cedric C. Stainer. 
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Bids on Generators for 
Chief Joseph Dam Rejected 


Rejection of all bids made for elements of 
the multi-million dollar Chief Joseph Dam 
under construction at Brewster, Wash., in 
favor of further Army study of the project, 
is announced by the Department of De- 
fense. With the English Electric Export 
and Trading Co., Ltd., underbidding com 
peting United States companies for the pur- 
chase and installation of both generators 
and transformers for the project, the rejec- 
tion of bids poses the question of whether 
the new administration intends to make it 
more difficult for foreign companies to com- 
pete with American bidders 

In a directive issued last June, the ECA 
sought to guarantee that, “Competitive bids 
from sources in the United States and 
friendly foreign countries be considered on 
f common hasis."" Though the Corps of 
Engineers has no specific policy in the mat- 
ter, it has iWarded good-sized contracts to 
foreign firms within the past year. Since 
late in 1951, when it won a fight to award 
low-bid contracts, the Bureau of Reclama- 
tion has given 19 contracts to foreign com 
panies in competitive bidding 

The English Electric Export and Trading 
Co., Ltd., made a low bid of $4,406,493 for 
the generators, and $1,831,880 for the trans- 
formers 


More Water Power Held 
Available on Oregon Coast 


Oregon's coastal streams can be developed 
to produce approximately 200,000 kw of 
continuous electric power, or 600,000 kw 
available from November through Febru- 
ary, according to a recently released report 
of the Water and Power Branch of the U.S. 
Geological Survey. The report, which rep- 
resents more than a decade of surveying 
and study, does not propose any major de- 
velopment of water power on the coastal 
streams at this time because of relatively 
high construction costs. It suggests instead 
that potentialities be more fully investi- 
gated, with due attention to the economics 
of normal construction costs and associated 
problems. Though substantial storage ca- 
pacity is available, it would be necessary to 
relocate highways, roads, and rail lines, 
adding heavily to the total cost. The pres 
ent report, therefore, merely assembles all 
available information with the expectation 
that new sources of power will be needed 
after the development of more economical 
projects in the Columbia Basin is completed 

Entitled the Water Power of the Coast 
Streams of Oregon, the report is based on 
individual studies of the Alsea, Coos, Co- 
quille, Nestucca, Nehalem, Siletz, Siuslaw, 
Trask, and Wilson rivers. These streams 
have a heavy winter flow, but a negligible 


Early Construction for Tappan Zee Bridge 


Heavy construction equipment is assembled in the middle of the Hudson River, near Nyack, 
N.Y., for use in erecting the west span of the New York State Thruway’s Tappan Zee Bridge 
between South Nyack and Tarrytown. A major structure in the Thruway project, the bridge 
with its approaches will be 6 miles long--3'; miles over the water. Width will be 95 ft, 
and height above water 160 ft. Photo shows Lorain L50-K crane lashed toa barge. Equipped 
with a 70-ft boom, the machine handles steel and lumber loads ranging up to 24,000 lb 
on the job. The crane is owned by the Construction Aggregates Corp., of New York, which 


has one of the foundation contracts. 
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discharge in later summer and fall. Stor- 
age achieved through the construction of 
dams at recommended sites would enable 
use of all their annual runoff from Novem- 
ber to February, when Columbia River 
water is low and supplemental power is ur- 
gently needed in the Pacific Northwest. 

A limited number of free copies of the 
report is available from the U.S, Geological 
Survey, General Services Building, Wash- 
ington, D.C. 


Hydroelectric Construction 
In Canada at Record High 


Keeping pace with the general industrial 
activity throughout Canada, the record 
high total of 1,066,250 hp of new hydraulic 
turbine capacity was brought into operation 
in 1952, according to a recent report of the 
Canadian Minister of Resources and De- 
velopment. Active construction was also 
proceeding on other developments with a 
total ultimate capacity of more than 3,000,- 
000, hp 

Although new developments were widely 
distributed throughout the Dominion, the 
greater number were located in the Province 
of Quebec, with 597,000 hp of new capacity 
completed during the year. The Quebec 
Hydroelectric Commission was actively 
engaged on several developments. At 
Beauharnois, on the St. Lawrence River, 
capacity was increased by 22,000 hp in four 
units, and two other units were under in 
stallation for 1953 operation that will bring 
total capacity of the over-all development 
to 1,408,000 hp. On the Bersimis River a 
large development—with initial capacity of 
300,000 hp (by 1956) and ultimate capacity 
of 1,000,000 hp—is being undertaken 
Power from this project will be transmitted 
across the St. Lawrence River to the Gaspé 
Peninsula, and the plant will be tied in with 
Beauharnois by a high-voltage line. The 
Aluminum Company of Canada completed 
its five-unit 275,000-hp development at 
Chute du-Diable on the Peribonka River 
and brought into operation one 55,000-hp 
unit at Chute-a-la-Savanne, a few miles 
downstream. The latter plant, also of 
275,000 hp, will be completed in 1953, and 
both plants will be tied in with Saguenay 
River generating stations. 

In Ontario, which is second in both in- 
stalled and new capacity, the Hydroelectric 
Power Commission of Ontario brought into 
operation seven of the eight 33,000-hp units 
in the Otto Holden Generating Station on 
the Ottawa River, and made good progress 
on many phases of construction of the Sir 
Adam Beck-Niagara Generating Station 
No. 2 on the Niagara River, which will have 
an ultimate capacity of 1,260,000 hp in 
twelve units. In British Columbia, which 
ranks next to Quebec and Ontario in ca- 
pacity, progress was made on the Aluminum 
Company of Canada’s great Nechako- 
Kitimat development, and work was well 
up to schedule for initial operation in 1954. 
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improvement of New York 
Waterfront Authorized 


The Port of New York Authority has 
authorized an $8,276,000 project for the 
first stage of construction and rehabilitation 
of its Hoboken piers, as a part of the Hobo- 
ken waterfront improvement program 
undertaken by the bi-state agency under the 
terms of a recent lease with the city. 
Scheduled for completion early in 1955, the 
first stage of the project will include con- 
struction of a new pier (to be called Pier C) 
and the rehabilitation of existing structures 
The pier, which will be about 660 ft long and 
345 ft wide, will be the city’s first new pier in 
25 years 

The second stage of the Hoboken water- 
front development calls for construction of a 
similar pier within eight years. It will 
bring the city’s financial commitment under 
the lease to $15,000,000. At its option, the 
Authority may construct a third pier later. 


Westinghouse Corp. Organizes 
Atomic Equipment Department 


Commercial use of atomic power is a step 
nearer realization with an announcement 
from the Westinghouse Electric Corp., of 
plans for a new, multi-million-dollar plant 
for production of atomic equipment. The 
plant will be operated by a newly formed 
department in the Atomic Power Division 
the Atomic Equipment Department. The 
new facility, believed to be the first major 
private enterprise of its kind anywhere, 
will be located in Harmar Township, near 
Pittsburgh. At it, the company will engi- 
neer, manufacture, and sell products that 
have been developed for atomic power 
plants. At present the products of the new 
Atomic Equipment Department will go to 
government atomic projects. 

The Westinghouse Corp. formed its 
Atomic Power Division in October 1948 in 
an effort to contribute to the nation's de- 
fense program. Since then it has been 
engaged in development and construction of 
an atomic power plant for the nation's first 
atomic-powered submarine, and now also 
holds a development contract for a similar 
power plant to drive a large Naval vessel 
such as an aircraft carrier. 


AICE Elects 1953 Officers 


New officers elected by the American 
Institute of Consulting Engineers for 1953 
are Scott Turner, president; Charles E. 
De Leuw and Elmer K. Timby, Members 
ASCE, vice-presidents; Leslie G. Holleran, 
M. ASCE, secretary; and George C. Diehl, 
M. ASCE, treasurer. Elected to the 
AICE Council for a three-year term are 
ASCE Director Francis S. Friel; Clinton 
D. Hanover, Jr... M. ASCE; and Scott 
Turner, 
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The nature and general extent of damage 
to the WASHO test road caused by the 17,- 
000 heavy axle applications which were ap- 
plied in tests last fall are described in a re- 
lease from the Highway Research Board. 
There are five different pavement thick 
nesses, ranging from 6 to 22 in., in each of the 
two loops of the test road. These were 
selected by engineers to cover conditions of 
average design, over-design, and under- 
design for both the contemplated test traffic 
and the construction materials used. 

According to the Highway Research 
Board, the 1952 test traffic caused appre 
ciable cracking and displacement of the 
surface in the two 6-in.-thick test sections 
that were constructed with only 4 in. of 
granular base and 2 in. of asphaltic concrete 
surfacing over the subgrade. Under the 
heaviest tandem-axle loads, surface crack- 
ing was also noted in small areas of some of 
the thicker sections. In all the thicker and 
most of the thinnest sections, thin bitumi- 
nous skin patches were used to retard the 
development of cracking sufficiently to per- 
mit continuing the test traffic. More ex- 
tensive emergency repairs, involving re- 
moving the existing pavement and replacing 
it with a thick granular base and new as- 
phalt surface, were required for certain 


Early Damage to WASHO Test Road Analyzed 


small areas of the thinnest section under 
the heaviest loads, in order to maintain test 
traffic. No damage whatever was noted in 
18 of the 23 test sections. 

Located about half way between Ogden, 
Utah, and Pocatello, Idaho, the WASHO 
Road Test project is sponsored by eleven 
Western highway departments with the 
cooperation of the Bureau of Public Roads, 
the Automobile Manufacturers’ Association, 
the Truck Trailer Manufacturers’ Associa- 
tion, the petroleum industry, and others. 
The Highway Research Board is in charge 
of administration and operation of the re- 
search. 

Test traffic consisting of 18,000 and 22,400 
single-axle loads on one test loop, and 32,000 
and 40,000 tandem-axle loads on another, 
was operated last fall. The tests were 
stopped during the winter. Now three spe- 
cial studies of deflection under various axle 
loads are being made on the test road. 
These studies will provide the engineers with 
data showing the relative deflection in the 
pavement under moving trucks with single- 
axle loads varying from 8,000 to 22,400 Ib 
and tandem-axle loads from 14,000 to 40,000 
Ib. After completion of the studies, which 
will take about two months, regular full- 
scale test operations will be resumed. 


Large Power Station Goes Into Service in Idaho 


Critical power shortage in Idaho is relieved by the Washington Water Power Company's 
new Cabinet Gorge Hydroelectric Station near Clark Fork, where the third of four big 
generators was placed in service in February. Shown here is a 275-ton gantry crane, 
designed and built by the Bedford Foundry & Machine Co., Bedford, Ind., for the work of 
placing the generators and installed by Ebasco Services, Inc. Intended for general service 
work over the turbine area, the crane is designed to withstand temperature extremes in full- 
time outdoor service and has safe overload capacity to handle the massive rotors weighing 
up to 330 tons each. Though the 200,000-kw plant was considered one of the most difficult 
of access and construction in North America, modern methods and equipment and a crew of 
1,700 workers at the construction peak brought the first of the generators into service in 21 
months, The fourth generator is scheduled to go into service in July 1953. 
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Construction Expenditures Reported 
at Record Level for First Quarter 


Outlays for new construction increased 
by 10 percent during March to $2.5 billion, 
rounding out a record first-quarter total of 
$7 billion, according to preliminary esti- 
mates of the U.S. Labor Department's Bu- 
reau of Labor Statistics and the Building 
Materials Division of the U.S. Department 
of Commerce. The January-March total 
also represents a first-quarter record for 
work actually done on new construction, 
after allowance for higher costs is made 

Private construction expenditures 
considerably more than seasonally to $1.7 
billion during March, and accounted for the 
greater part of the over-all gain from Febru- 
ary. During the first quarter, private out 
lays, at 7 percent above the January-March 
1952 level, totaled almost $5 billion. Resi 
dential building activity accounted for 
nearly half this amount following a rise of 
12 percent during March 

Further expansion of private industrial 
building brought expenditures for this type 
of construction in the quarter just com 
pleted to near peak level. Commercial 
building expenditures in the first quarter of 
1953 topped last year's first-quarter total by 
44 percent, and private outlays on public 
utilities were also running higher this year 
mainly because of new construction in the 
electric light, power, and gas-utility group 

Public construction expenditures rose 12 
percent during March, to $725 million. The 
increase was less than usual for the time of 
vear, however, and reflected the lag in 
federal contract awards following a Budget 
Bureau order in February to review con 
struction projects for essentiality. Public 
outlays for new construction put in place 
during the first quarter of 1953, at $2 billion, 
were only slightly above the January 
March 1952 figure, and mainly represented 


rose 


defense-connected construction and high- 
way work. Public expenditures for housing, 
hospital building, and conservation and de 
velopment work were all at lower levels this 
year than during the 1952 first quarter 


NEW CONSTRUCTION ACTIVITY 
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Increase of 10 percent in construction out- 
lays in March, shown here in Department of 
Commerce curves, rounds out record first- 
quarter total. 


Large Subcontract Given 
For AEC Portsmouth Plant 


Award of a large subcontract for sheet- 
metal coustruction work on the Atomic 
Energy Commission's new gaseous diffusion 
plant being built near Portsmouth, Ohio, is 
announced by the AEC. The subcontract, 
estimated at $30,000,000, was awarded to 
George Koch Sons’, Inc., of Evansville, 
Ind., on a cost-plus-fixed-fee basis by Peter 
Kiewit Sons’ Co., general construction con- 
tractor for the project 

Work under the subcontract includes the 
installation of all sheet-metal and allied 
work on the project, such as heat and 
ventilation systems and process and pipe 
enclosures. It will take about four years to 
complete 


Another Call for “Who's 
Who in Engineering” Data 


Compilation of the seventh edition of 
Who's Who in Engineering, which has been 
under way for the past few months, is 
arousing exceptional interest and response 
on the part of the profession, according to 
the editor, W. S. Downs. With indications 
pointing toward a high percentage of quali- 
fied engineer coverage, there is still time for 
supplying new data or for revising records 
already printed. A campaign to locate 
engineers whose former addresses are no 
longer correct is under way, and those who 
have not received any communication on the 
are urged to address the publisher 
Lewis Historical Publishing 
265 West l4th Street, New 


subject 
without delay 
Company, Inc., 
York 11, N_Y. 
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Chain of Rocks Canal Aids 


Mississippi River Shipping 


Mississippi River traffic is now moving through new $40,000,000 
Chain of Rocks Canal, which bypasses treacherous seven-mile 


reach of river near St. Louis. 


To be dedicated in May, project 


marks completion of more than six years of construction under 


supervision of Corps of Engineers. 


Canal varies from 10 to 45 ft in 


depth, tying in with 9-ft channel that the Corps of Engineers main- 


tains throughout the length of the river. 


Main lock is largest in 


the Western Hemisphere, with surface area greater than the 


Panama Canal locks. 


The lock extends 1,200 ft, and an auxiliary 


lock is half as big. Each is 100 ft wide and 92 ft high. Shown here 
making first passage through the canal is “Joseph Lewis’ of Voll- 
mar Brothers Construction Company. 
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Second Annual Report to Surveyors 


It has been a year now since our first report 
to you on the progress of “The Surveyor’s 
Notebook.” 

In the past twelve months these “unusual 
surveying problems and their solutions” have 
helped an ever- 
growing number 
of engineers and 
surveyors to use 
their instruments 
with greater 
pleasure and 
profit. And the 
page has devel- 
oped into a pro- 
fessional forum 
for exchange of 
useful information—and, sometimes, a discus- 
sion of controversial techniques. 

Thousands of copies of the collected arti- 
cles from the first year’s series have gone out 
to surveyors who asked for them. In fact, re- 
quests from field men were so numerous that 
a third printing is nearly exhausted. 

And now we are pleased to announce that 
the second year’s stories and tips from “The 
Surveyor’s Notebook” have been gathered to- 
gether and re- 
printed in per- 
manent form. 

The problems 
and “tricks of 
> the trade” in Se- 
ries 2 are new. 
_ George Gabus 
of New York 
City’s Board of 
Water Supply, 


Jack Goggin, Marathon, Fla. 


Tractor and Level Whip Mud Flats 


When 
Surveyors 
the 


ite for your 
gives full details 


on instruments. 


W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. 


for instance, tells you his method of eliminat- 
ing errors in precise alignment. A Cleburne, 
Texas, surveyor relates what can be done about 
weather conditions hampering every man in 
the field. 

On one page, Chicago's George Salter shows 
how to subdivide 50,000 acres into nearly 200 
lots in accordance with the rights of 600 peo- 
ple. On another, Maryland’s Wesson Cook 
gives his method for bringing in stations in 
the muck of the Red » 
River Valiey. 

The Virginian Rail- 
way Company’s Henry 
Stanley will causea 
great deal of comment, 
we are sure, with his 
use of the gradienter in 
rough terrain; and 
G. W. Herzog of Shell 
Oil Company may surprise you with his use of 
a level on a tractor for whipping mud flats. 

«A Bit More Mauka, a Few Feet Makai” de- 
scribes how Prof. Russell Brinker of VPI solved 
unique problems in tracing old land deeds in 
Hawaii. And Comdr. Richard Black recounts 
his adventures while surveying the Antarctic. 

John Goggin’s method of determining in 
the field, without calculation, whether or not a 
survey closes will solve many a headache, as 
will S. E. Huey’s page on getting more out of 
your compass. And a New Hampshire forester 
and land surveyor, Gerald Hyde, even tells 
how a surveyor can 
add new business with 
alignment jobs inside 
industrial plants. 

We will be glad to 
send you a free copy of 
this new “Surveyor’s 
Notebook.” Just write 
for Series 2. 


€ 


GURLEY 


Surveying the Antarctic 
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Chicago Starts Underground 
Parking Garage 


On the Chicago lakefront work begins on a 
new 2,300-car underground garage, follow- 
ing award of the $6,539,539 contract for the 
three-level project to John Griffith & Sons, 
general contractors. Much of the garage 
will lie directly beneath busy Michigan 
Avenue, making construction speed vital in 
order to minimize traffic detours and tie-ups. 
In the photo, a P & H Model 255-A Truck 
Crane is hauling out old concrete from 
previous construction. 


India Receives Funds for 
Damodar Valley Project 


The International Bank for Reconstruc- 
tion and Development announces a loan of 
$19,500,000 to India for further develop- 
ment of the Damodar River Valley. The 
loan will be used for a group of projects in a 
long-range program for the development of 
the valley, including two multi-purpose 
dams, each with a hydroelectric plant, and 
an extensive irrigation system, including a 
diversion dam on the Damodar River 
Other major projects in the long-range pro 
gram include the recently dedicated Bokaro 
steam power plant, a power transmission sys 
tem, and a storage dam at Konar. 

In addition to containing India’s richest 
mineral resources, the Damodar Valley with 
its surrounding area is the most highly de 
veloped industrial region in the country 
In it are located India’s largest iron and steel 
plants, its largest fertilizer plant, the govern 
ment locomotive works, and cement works 


Photogrammetric Award 
Available for Students 


To stimulate interest in photogrammetry, 
the Bausch & Lomb Optical Co., Rochester, 
N_Y., is offering a new annual award in the 
field. The award, which was announced at 
a recent meeting of the American Society 
of Photogrammetry in Washington, is 
open to any regular student in a recognized 
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Perforated Pipe Sumps 
Solve Drainage Problem 


Use of perforated pipe sumps eliminates 
problem of recurring floods at busy street 
intersection in E] Segundo, Calif., without 
either storm drainage or natural runoff. 
Two holes were dug to depth of 20 ft on either 
side of street and 35-ft sections of 48-in.-dia 
fully perforated corrugated metal pipe 
supplied by Calco Division of Armco Drain- 
age & Metal Products, Inc._were lowered 
into place. Digging then proceeded to full 
depth, and pipe was lowered to full depth. 
Conventional curb inlet was built with 12- 
in. corrugated pipe lead-in to the sump, 
and manhole cover with cast-iron ring was 
installed on sump to permit cleaning. Suc- 
cess of installation in several heavy rains 
has led City of Long Beach to order six 
similar sumps, each 45 ft long. 


college or university in the United States. 
First prize is $100 and a three-year, paid-up 
membership in the society, and there are 
two second prizes of $50 each, plus one-year 
membership. 

The awards will go for papers of not more 
than 4,000 words, describing a new use for 
photogrammetry or photogrammetric equip- 
ment, or describing an adaptation or im- 
provement in the use of the science. In- 
quiries should be sent to Bausch & Lomb. 


Surveyors and Mappers 
Have Annual Meeting 


“Map Uses” and “Engineering Surveys 
and Maps," as the sources of information 
essential to economic planning and develop- 
ment, were the featured topics of the thir- 
teenth annual meeting of the American 
Congress on Surveving and Mapping, held 
in Washington, D.C., March 23-25. The 
attendance of over 1,000 included mapping 
experts from all over the world as well as 
representatives of government agencies, 
private industry, the military, engineering 
firms, and other groups in this country 

The Hon. Sinclair Weeks, new Secretary 
of Commerce, addressed the opening session 
of the three-day program, and Rear Ad- 
miral R. F. A. Studds, director of the U.S 
Coast and Geodetic Survey, officially 
opened the exhibits, the most extensive and 
varied ever staged by the Congress. There 
was a special luncheon for foreign digni- 
taries, with Dr. A. C. Simonpietri, Secre- 
tary General of the Pan-American Institute 
of Geography and History, presiding. 

The time and money spent on control 
surveys by municipalities are saved many 
times over for the taxpayer, according to 
B. H. Kock, principal engineer for the Cin- 
cinnati Department of Public Works. He 
placed the value of the 1873 Cincinnati 
survey, which is still in use, at $250,000—or 
100 times its cost. The value of control 
surveys to industry was presented by G. W. 
Herzog, of the Shell Oil Co., Houston, Tex., 
who asserted that such surveys make a 
“very tangible contribution to the national 
economy and defense by greatly reducing 
the cost of the search for oil." The im- 
portance of control surveys for conservation 
work was emphasized by Marshall S. 
Wright, of the Office of the Secretary, U.S. 
Department of Agriculture. In another pa- 
per Floyd Hough, chief of the Geodetic 
Division of the Army Map Service, pointed 
out the need for “dense networks of con- 
trol” for defense purposes 

The many other topics of special interest 
to civil engineers included contour-interval 
problems, discussed by George D. Whit- 
more, chief of research and technical control 
topography, U.S. Geological Survey; inter- 
national cooperation in mapping, discussed 
by Brig. Gen. Albert C. Lieber, assistant 
chief of military operations, Department of 
the Army; and locating hurricanes by 
radar, described by Joseph Weil, head of 
the Engineering School at the University of 
Florida. 
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Chicago 


DRIVES SECURE FOUNDATIONS FOR 
VETERANS ADMINISTRATION BUILDING 


The subsoil at the site of the Regional Office and Clinic 
Building of the Veterans Administration in Chicago, is 
“Chicago Clay” at its worst. In view of previous founda- 
tion difficulties in this area, piling specifications placed 
full responsibility on the foundation contractor, while 
allowing a wide choice as to pile type and procedure. 
Western's Projectile pile was selected. 


It was necessary to obtain approval of the type and 
method of installation. In accordance with the specifica- 
tions, two groups of seven Projectile type piles each were 
driven and one pile in each group was subjected to an 
80-ton load test. Measurement of tested piles showed 
less than 0.3 inch settlement under 80 tons. Specifica- 
tions permitted 0.6 inch. This testing operation required 
12 days. 


Upon approval from the Veterans Administration, driv- 
ing of the contract piling was started. Installation of 
1380 piles was completed in 45 working days. 


A steel drive-tube of sufficient 

length with close-fitting steel 

core, is driven into the ground. 

The core is removed and the 

closed end pipe section is 

driven out of the tube using 

the core as a follower. Foreign 

matter is excluded from the 

drive-tube by a gasket at- 

tached to the upper end of 

the pipe. When the driving of the pipe has been completed a corrugated 
shell is screwed down over the dogs (or anchors). These anchors are welded 
onto the pipe and develop a strong mechanical bond between the two sec- 
tions. When required by site conditions, an alternate water-tight slip-joint 
is used. Both sections are then filled with concrete. 


As the job progressed, five additional load tests to 80 
tons each were conducted on piles selected by the Vet- 
erans Administration Resident Engineer. All were simi- 
lar in behavior, with a net settlement of less than one-half 
of the allowable. No measurable horizontal movement 
of individual piles or groups of piles was detected. Al- 
though all piles were redriven, as required by the Speci- 
fications, practically no movement occurred, indicating 
that the slight heave which had been observed in the 
lower section, was due to compaction of the hardpan 
under the bottom of the pile. 


Consultation is invited. Write for our catalog. 


COMPLETE FOUNDATIONS FOR 


INDUSTRIAL PLANTS, POWER PLANTS, PIERS AND DOCKS, BRIDGES, AIRPORTS, 
STEEL PLANTS, HOUSING PROJECTS, COMMERCIAL BUILDINGS, SCHOOLS, ETC. 


WESTERN FOUNDATION CORPORATION 


308 W. Washington St., Chicago 6, lll. + 
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Missouri Basin Survey Commission Reports 


Ralph R. Marlette, A.M. ASCE, Instructor, Department of Civil 
Engineering, University of Nebraska, Lincoln, Nebr. 


The Missouri Basin Survey Commission 
has transmitted to President Eisenhower its 
report of a study of the land and water re- 
sources development of the Basin. Created 
a year ago by President Truman and organ- 
ized in April 1952, the commission has held 17 
public hearings in the 10 states of the Basin, 
heard the testimony of federal and state 
agencies engaged in development programs, 
and reviewed the analysis of current pro- 
grams prepared by its own small staff of 
engineers, agriculturists, economists, poli 
tical scientists and lawyers 

The commission members are James E 
Lawrence, editor of The Lincoln Star, 
chairman; Senator Thomas C. Hennings, 
Missouri, vice-chairman; Senator Milton R. 
Young, North Dakota; Senator James E. 
Murray, Montana; Rep. Clifford R. Hope, 
Kansas; Rep. Wayne N. Aspinall, Colorado; 
Rep. James W. Trimble, Arkansas; Dean H 
T. Person, M. ASCE, University of Wy 
oming; Fred V. Heinkel, chairman of Mis 
souri Farmers Association; Harry J. Peter 
son, secretary of Minnesota Cooperatives; 
Kenneth Holum, former member of the 
South Dakota Senate; and Paul J. Can 
nell, M. ASCE, executive director. Though 
both political parties and diverse Basin 
interests are represented on this list, the 
members reached general agreement on all 
issues except the procedure for establish 
ing a central organization to supervise the 
Basin-wide resources development program 
All recognized the need for such an or 
ganization and for insuring local people a 
voice in its decisions 

It was the opinion of the majority that 
since the federal government has financed 
all projects now built or under construction, 
Congress should create a commission to be 
appointed by the President to direct the 
federal program in the Missouri Basin 
Each state would have the right to reject 
the operation of such a commission within 
its borders by action of its legislature or by 
direct vote of the people. The minority 
(three of the eleven members) held that the 
representatives of the people 
should exercise a major voice in any or 
ganization operation in the Basin, and 
recommended negotiation of a compact be 
tween the states and the federal government 
to establish a Basin-wide supervisory com- 
mission 

Goals set forth by the commission for the 
development of the Basin include: A com 
prehensive program of all the land and 
water resources of the Basin as a whole; 
a provision that persons affected by the pro- 
gram should have every opportunity to 
take part in formulation of the program; the 
combined authority of the state and federal 
governments in carrying out the program 
a provision that each project in the pro 
gram offer total benefits in excess of all costs; 

and a provision that the program recognize 
the Basin's limited supply of water and be 
based upon a sound preference of use. Pref.- 


States «as 


erence of use was suggested in the following 
order: municipal, domestic and 
control; 


pollution 
irrigation, ground-water recharge 
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and industrial consumption; hydroelectric 
power; fish, wildlife and recreation; and 
navigation. 

An economic analysis was made of sev- 
eral hundred projects authorized and pro- 
posed for the Basin. The wide variation 
in the practices of the Corps of Engineers 
and the Bureau of Reclamation in the 
allocation of project costs was found to be 
striking. The analysis of multiple-purpose 
projects indicated that the allocation of 
costs to non-reimbursable features may in 
some cases exceed the benefits and so in- 
crease the cost to the public. Estimated 
savings from navigation do not provide a 
favorable benefit-cost ratio for navigation's 
share of either bank-stabilization projects 


R. ROBINSON ROWE, M. ASCE 


“Joe, you look a bit nonplussed,”’ sympa 
thized the Professor. “Which of the 6 little 


verbal arithmetic problems is bothering 
you?” 

“I'm nonplusseder than you think,” 
moaned Joe Kerr. “I was so fascinated 
by the 6th problem, ARTAXERXxES = 


LEADER that | wanted to compose one of 
my own to a similar pattern. For the pat 
tern, | needed another word with two in 
terior x's. I've been poring over an un 
abridged for a whole frustrated month and 
I'm stumped unless I coin something like 
hox-fixer or exlaxed.”’ 

“Then suppose I give you hexaxon and 
maxixe from my list to relieve your non 
plussage and ask Cal for the answers to the 
assignments.’ 

have 37 answers,” bragged Cal. 
fantastic reaction OxYGEN = NENON 
can be done by 6x2978 = 17868 and 4 iso 
types. The axiomatic VExING = MATH 
led me on to 28x157 = 4396 and 6 larger 
products. Of the 12 recipes for OxTAIL = 
SOUP, the thinnest was 2x1645 = 3270) 
For BOxWOOD = SCALE, 12x4228 = 
50736 was the slimmest of 4 patterns. The 
childish MIXMUD = PIES took 7 forms, 
of which the flattest was 17159 =2708 


or upstream dams. The commission found it 
questionable if navigation should be con- 
tinued as an objective of the Basin develop- 
ment. 

The Missouri Basin program is a long- 
range venture now estimated to cost $16° , 


billion. It breaks down about as follows: 
Irrigation, 29 percent; watershed pro- 
grams, 28 percent; flood control, 23 percent; 
power, 15 percent; navigation and channel 
stabilization, 4 percent; and municipal 
water supply and recreation uses, | percent. 
Agency participation in this program is: 
Corps of Engineers, 23 percent; Bureau of 
Reclamation, 28 percent; Department of 
Agriculture, 18 percent; and local participa- 
tion in the USDA program, 31 percent. Al- 
though but a small portion of the program 
has been completed, the Corps of Engineers 
has $15 or $16 million worth of work under 
construction in the Basin and the Bureau of 
Reclamation has scheduled another $20 mil- 
lion worth of projects to start before 1960. 


“Like Joe, I liked ARTAXxERxES= 
LEADER best. It was easy to show that 
E<3 to keep the product in 6 digits. Also 
that when E=2 we must have A=1; to 
make a final digit R of AxRxS, I had only to 
try RS = 0,6; 4,6; 5,3; and 5,7. When 
all failed, | knew E=1 and some simple 
algebra limited R to 0,2,4,5,6 and 8. For 
each of these except R =O, I tried the few 
combinations of A and S which would yield 
the right final digit. When these failed, I 
knew R=O and the rest was easy. Just 
divide the equation thru by 10 to find that 
AxS must give a final digit E=1. Neither 
can be | and both can't be 9, so one is 3 and 
the other 7. Each possibility gives a solu- 
tion, the answers being 3023x10x17 = 
and 7057x 10x13 =917410." 

“Exactly,”’ said Professor Neare. “And 
that should hold us unless and until Joe 
finds a word with 3 interior x's, or a literal 
subtraction in which a hyphen becomes a 
minus sign. In fact, it will have to hold us 
while I tell you about a remarkable coin 
cidence last winter on the road around Lake 
Mixihaxiwunxit 

“A highway maintenance crew was sta 
tioned at the south end of the lake. At 
noon one day after it had been snowing a 
bit, the big Sno-Glo started out to clear 
one lane around the lake. By 1:00 pm the 
track was getting dim, so the medium Sno- 
Shovo with two-thirds as much capacity 
was sent out to follow up. An hour later 
the little Sno-Pusho with half the capacity 
of Sno-Glo was dispatched to follow the two 
bigger plows. Still later, by this remark- 
able coincidence, the snow stopped just as 
the Sno-Glo completed the circuit, with the 
Sno-Shovo and the Sno-Pusho just over- 
taking it. How long did it snow?” 


{Cal Klaters were: Flo Ridan (Charles G 
Edson), Rudolph W. Meyer, Uppan Atom 
(Count Harvey), H. Francis Finch, James R 
Bole and C. W. Trigg. The snowplow prob- 
lem developed from a suggestion by Joseph M 
Brandstetter. | 
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HE installation of Permutit automatically controlled zeolite water softeners 
‘Tensile solved the problem of hard water for this Florida city. The 
\utomatic Regeneration feature saves valuable man hours, eliminates the pos- 
~ibility of costly human errors, and assures a constant supply of clear, soft water. 


Well water of 20 grains hardness is softened by Permutit Q, the high capacity 
sodium cation exchanger, which in this installation is regenerated with brine 
from a nearby salt well. 

Consulting Engineers. Russell & Axon of Daytona Beach, Florida, planned 
the layout and recommended Permutit Automatic Equipment and high capacity 
Permutit Q. For information concerning your city’s water problems write to: THE 
Permutir Company, Dept. C-5, 330 West 42nd Street, New York 36, N. Y. 


WATER CONDITIONING HEADQUARTERS 


ERMUTIT 
FOR OVER 40 YEARS 3 
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DECEASED 


John Gordon Turnbull (M. '46), age 62, 
founder in 1941 and president of J. Gordon 
Turnbull, Inc., with headquarters in Cleve- 
land, Ohio, died at his Los Angeles (Calif.) 


home, on April 1. From 1917 to 1938, Mr. 
Turnbull was chief 
engineer for Albert 
Kahn, Inc., Detroit, 
Mich., and from 1938 
to 1941, consulting 
engineer for General 
Motors Corp. Inre- 
cent years he had de- 
voted his work to 
projects involving the 
development of air 
craft, synthetic rub- 


ber, atomic energy 
and aluminum in- J. G. Turnbull 
dustries. Earlier Mr 


Turnbull worked on design and construction 
of the automobile industry's largest plants. 
Projects he was connected with include the 
Ford Motor Company's River Rouge plant, 
the Knolls Atomic Laboratory, and the 
atomic town of Richland, Wash. 


Frank Hart Alcott (A.M. 46), age 62, for 
17 years building codes consultant and 
structural engineer with the National 
Lumber Manufacturers Association, New 
York, N.Y., died at his home in Jamaica, 
N.Y., on March 16. Other lumber trade 
groups he had been connected with include 
the Red Cedar Shingle Bureau and the New 
York Lumber Trade Association. Mr. 
Alcott was an alumnus of Rensselaer Poly- 
technic Institute 


Robert Edward Anderson (J].M. ‘47), 
age 29, of Alliance, Ohio, died on November 
4, 1952. A member of the staff of Virginia 
Military Institute at the time of his death, 


Mr. Anderson had graduated from the 
school in 1947. He was a graduate teach 
ing assistant at Purdue University for a 


brief period. 


Harry Bouchard (M. '40)), age 64, for 35 
years professor of geodesy and surveying at 
the University of Michigan College of En 
gineering and since 1938 director of Camp 
Davis, the university's engineering camp in 
Wyoming, died in Washington, D.C., on 
March 21, while attending a surveying con 
ference. After graduation from the uni 
versity in 1911 Professor Bouchard served 
in an engineering capacity with several firms 
including the J]. G. White Engineering Co., 
the G.S. Williams Co., in Ann Arbor, Mich., 
and the Georgia and Michigan Central 
railroads. He was the author of a textbook 
on surveying. 


Thomas Archibald Bedford (M. '1')), age 
83, associated with the California State 
Division of Highways from 1911 until his 
retirement in 1939, died at Redding, Calif., 
on March 14. Graduating from South- 
west University in 1891, Mr. Bedford was 


county engineer of Knox County, Tex., for 
ten 


years and division engineer of the 
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Kansas City, Mexico and Orient Railway 
for seven years before entering highway 
work. 


Samuel Eric Braswell (M. '51), age 52, of 
Columbus, Ohio, died in Turkey on April 12, 
while on assignment for Metcalf, Hamilton, 
Grove, New York, N.Y. Mr. Braswell was 
connected with several government agencies 
during his career, including the U.S. Bureau 
of Public Roads, Office of the Chief of En- 
gineers, and the Civil Aeronautics Adminis- 
tration. He was an alumnus of the Georgia 
School of Technology. 


Joseph Arthur Carr (M. '40), age 63, who 
had served continuously for 32 years as en- 
gineer and superintendent of the Ridgewood 
(N.J.) Water Department, died in January 
Before entering the department Mr. Carr 
worked for the Consolidated Water Co., 
Utica, N.Y.; the Syracuse Division of the 
New York State Highway Department; 
and the Bergen Aqueduct Co., Ridgewood 


James Potter Dod (A.M. ‘49), age 54, 


land surveyor of Marfa, Tex., died on 
March 21. In government service for 20 
years, Mr. Dod had been with the U.S 


Geological Survey, the International Bound- 
ary Commission, the Bureau of Public 
Roads, and the Corps of Engineers. In 
1949, after working in the Canal Zone for 
almost ten years, Mr. Dod engaged in land 
surveying in west Texas 


Harold Irving Eaton (M. ‘28), age 64, 
since 1924 vice-president and treasurer of 
the Eastern Engineering Co., Atlantic City, 
N.J., died recently. Following studies at 
the Massachusetts Institute of Technology, 
Mr. Eaton worked for the Isthmian Canal 
Commission; was chief engineer of the 
Atlantic County Mosquito Extermination 
Commission; president of Eaton, Brown & 
Simpson, New York City; and chief en 
gineer of the Island Development Co., 
Atlantic City 


Howard Nicholas Eavenson ( M. ‘()ti), age 
79, consulting civil and mining engineer, 
and head of Eavenson & Auchmuty, Pitts- 
burgh, Pa., died on February 16. In pri 
vate practice since 1920, Mr. Eavenson was 
previously employed for 18 years as chief 
engineer by the U.S. Coal & Coke Co., 
Gary, W. Va. A graduate of Swarthmore, 
Mr. Eavenson was active in professional af- 
fairs and served as director, vice-president 
and president (1934), of the American In- 
stitute of Mining and Metallurgical En- 
gineers. 


William Claney Edgar (M. ‘21), age 66, 
civil engineer of Pittsburgh, Pa., and an 
alumnus of the University of Pittsburgh, 
died at Fort Lauderdale, Fla., on March 22 
In private consulting practice since 1924, 
Mr. Edgar was previously employed by the 
John F. Casey Co., and the Koppers Co 


Hugh Robert Edwards (M. '16), age 70, 
since 1945 supervising engineer for the De- 
fense Plant Corp., in Los Angeles, Calif., 
died recently. Mr. Edwards was chief en- 
gineer for the Hammon Engineering Co., 
San Francisco, for thirteen years, and execu- 
tive and consulting engineer for the Anglo- 
Oriental and General Investment Trust in 
London, England. After his retirement 
from the latter firm in 1940, Mr. Edwards 


maintained a private consulting practice in 
Los Angeles for several years. He was a 
graduate of the University of Nebraska. 


Isaac Elnatan (A.M. '46), age 58, chief of 
the soil mechanics and foundations section, 
Ministry of Agriculture at Tel Aviv, Israel, 
died on February 1. After graduating from 
the Technische Hochschule, in Berlin, Mr. 
Elnatan worked for V. Kuhn & Haber- 
Shaim of that city. In Israel he had been 
connected with several Tel Aviv architects, 
the Water Research Bureau of the Jewish 
Agency for Palestine, and the Jewish Na- 
tional Fund, Ltd. 


John Henry Feige! (A.M. ‘13), age 71, 
consulting engineer of Buffalo, N.Y., died 
several months ago. For more than 22 
years Mr. Feigel served continuously as as- 
sistant city engineer for the City of Buffalo, 
retiring in 1943. He graduated from the 
University of Pennsylvania in 1906. 


Louis Grossman (M. '51), age 53, assist- 
ant civil engineer for the New York City 
Board of Water Supply on the Neversink 
Dam project at Grahamsville, N.Y., died on 
October 28. In the New York City munici- 
pal service for a number of years, Mr. 
Grossman had worked for the Board of 
Transportation and the Triborough Bridge 
Authority. He had also been with the 
Bureau of Ships in Washington, D.C., and 
the structural design and materials testing 
branch of the U.S. Army,in Japan. He had 
received degrees from New York University 
and Brooklyn Polytechnic Institute. 


Clarence Albert Hamlin (M. '43), age 56, 
since 1919 a member of the Illinois Division 
of Highways, was fatally stricken in his 
office in Springfield, Ill.,on March2. At the 
time of his death he held the position of as- 
sistant engineer in charge of the office of the 
Bureau of Construction. Mr. Hamlin wasa 
graduate of Norwich University, and a 
veteran of both World War I and II 


Joseph William Jones (M. ‘41), age 56. 
senior assistant engineer for the Baltimore 
and Ohio Railroad, in Baltimore, Md., died 
at his home in Towson on March 10. En- 
tering the B & O service as a chainman in 
1917, Mr. Jones advanced to regional en- 
gineer in 1946 and senior assistant engineer 
in 1952 


Harold Augustus Kemp (M. 42), age 58, 
director of the Sanitary Engineering De- 
partment for the Government of the Dis- 
trict of Columbia, died in Washington, D.C., 
on February 16. Mr. Kemp had held as- 
signments in the Corps of Engineers in the 
Chicago, St. Paul and New York districts, 
and in the Office of the Chief of Engineers at 
Washington. He was active in the Poto- 
mac River anti-pollution campaign and had 
been chairman of the Interstate Commission 
on the Potomac River Basin 


Edwin Harry Loeffler (].M. '50), age 32, 
lieutenant, U.S. Army, was killed in an air- 
plane accident on November 22, while en 
route to Alaska. A 1950 graduate of the 
University of Utah, Mr. Loeffler had been 
connected with the Colorado Fuel & Iron 
Corp., of Denver, Colo., as a sales engineer 
before he was called to duty. 


(Continued on page 82) 
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INCENTIVE INSPIRED CO ACTION IN DEVELOPING POSSIBILITIES 


LINCOLN PLANT CREATED BY 


SIMPLIFIES 


Fig. 1. Rusted-out Braces originally 
riveted to flanges of bridge girders are 


cut out quickly with torch. 


CUTS DOWNTIME 


Faster Construction. Angles 
sawed to length are fillet welded to web 
incoln “Fleetweld 5” 


of girder with L 
type electrode. 


Fig. 2 
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+ write on your letterhead to Dept. 2402. 


igners and engi 


Studies in Structural Arc Welding free on req 


THE LINCOLN ELECTRIC COMPANY 


OHIO 


CLEVELAND 17, 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Casablanca 


Coronet 


(Please Print) 


Zone State 


following hotel accommodation 


choice 


Martinique 


Double (38.00 


Name 
uJ Street 
< City 
c : MAIL To 
Mr. W. C. Gorman 
= E S ASCE Convention Housing Chairman 
Casablanca Hotel 
= -3 Miami Beach 40, Fla 
22 
VU Please reserve for my occupancy the 
Hores (indicate order of 
= 


Rates for above hotels 
Single (36.00 
These hotels are immediately 


vijoining and front on the ocean, with 


private ocean beaches, swimming pools and cabana facilities 


Date and hour of arrival 


Date and hour of departure 


_~ 


.. . You need CONSTRUCTION COST CONTROL 


Written by construction men, and containing 
sections on: Classification of Construction Cost 
Accounts; Distribution of Costs; Control of 
Costs; Financing the Construction, and Taxes. 


CONSTRUCTION COST CONTROL IS o Practi- 
cal answer to your cost problem. 


Well illustrated and supported by charts and 
specimen accounting forms, this authoritative 
97-page, 8 « 11, sturdily bound book 
covers the complete cycle of estimating, ac- 
counting, distributing and analyzing of all 
operational and overhead costs. A practical 
and easily applied system is fully outlined. 


| American Society of Civil Engineers 

| 33 West 39th St. New York 18, N.Y. 

| Please send copies of CONSTRUCTION COST 
| CONTROL 

| Enclosed ts check (or money order) in the amount of $ 

| Cem)... (i am not) @ member of ASCE 

| Name 

Firm 

| Street 

| City. . State 
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Included are sections on: PRELIMINARY ESTIMAT.- 

ING, BUDGETING, CLASSIFICATION OF CON 

STRUCTION COST ACCOUNTS, DISTRIBUTION 

OF ACCOUNTS, CONTROL OF COSTS, TIME 

AND MOTION STUDIES, FINANCING AND TAX 

PROBLEMS. 

Sent postpaid to ASCE Members—$4.00 

To non-members— $5.00 

To ASCE Student Chapters in quantities of 10 
or more—$3.00 each 

To colleges for textbook use in quontities of 10 
or more—$3.00 each 


Henry Edwards Mecredy ( M. °36), age 69, 
civil engineer with the Virginia Department 
of Highways at Salem, Va., died on March 
5. Mr. Mecredy had been with E. I. du 
Pont de Nemours; the Virginia Bridge & 
Iron Co., at Roanoke; and the Roanoke 
Chamber of Commerce. He had also 
served as district engineer and field repre- 
sentative for the Emergency Relief Adminis- 
tration and the Works Progress Administra- 
tion, at Roanoke. He graduated from the 
Virginia Military Institute in 1906. 


Robert Collyer Noerr (A.M. ‘07), age 79, 
retired engineer of Hartford, Conn., died in 
that city on March 10. In 1910 Mr. Noerr 
established a consulting partnership with 
the late Albert H. Greenwood, retiring from 
active participation in 1939. He was an 
alumnus of Lehigh University, class of 1897. 


John Castlereagh Parker (M. '12), age 73, 
retired vice-president of the Consolidated 
Edison Co. of New York, Inc., and former 
president of the American Institute of Elec- 
trical Engineers, died in Brooklyn, N.Y., on 
March 23. Mr. Parker had been connected 
with the Ontario Power Co., the Niagara, 
Lockport and Ontario Power Co., and the 
Rochester Railway and Light Co., and for 
several years was president of the Brooklyn 
Edison Co. From 1915 to 1922 Mr. Parker 
was professor of electrical engineering at 
his alma mater, the University of Michigan 


Henry Abbett Pulliam (A.M. 25), age 5s, 
research engineer devoted to investigation 
of the problems of government, died on 
December 19. Associated for many years 
with research agencies in Albany and 
Schenectady, N.Y., Mr. Pulliam was presi- 
dent of the Government Management Re- 
search Inc., Schenectady, at the time of his 
death. Earlier he had been chief engineer 
of the Board of Drainage Commissioners of 


«McCracken County, Kentucky, and com- 
missioner of public works and chief engineer 


for the City of Paducah, Ky. He was an 


alumnus of McLean College 


William Henry Robinson (M. ‘20)), age 74, 
former city engineer (1926-1946) and city 
auditor (1935-1946) for Williston, N. Dak., 
died in that city on February 13.) Mr. 
Robinson, who retired in 1946, had served 
earlier as chief engineer, state engineer and 
secretary of the North Dakota State High 
way Commission. He graduated from the 
University of North Dakota in 1905 with 
degrees in mechanical and civil engineering 


Mario Bruno Sibilia (A.M. "26), age 59, 
for 15 years president and engineer of the 


Queensboro Iron Works, Inc., Flushing, 
N.Y., died on June 15, 1952. He first be- 


came associated with the firm in 1931, as 
general manager. For several years, Mr. 
Sibilia was employed by the New York 
Central Railroad, and then managed his 
owr business, the De Vita Iron Works in 
Flushing. He was an alumnus of the Poly- 
technic Institute of Bologna, Italy 


John Franklin Skinner (M. ‘06), age 85, 
retired engineer of Glendale, Calif., and a 
graduate of Cornell University, died at his 
home on March 14. For 43 years (1891 
1934) Mr. Skinner was a member of the 
engineering department of the City of 
Rochester, N.Y., holding the position of as- 
sistant city engineer at the time of his re- 
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THIS SEWER 
STOP 


Shaft at start of tunnel. 


How would you put a new municipal sewer under a main- 
line railroad? This midwestern job is typical of how many 
cities do the work — without slowing down trains or sewer 
installation. 

First. they dug a shaft near the tracks. Then they tun- 
neled under the railroad with Armco Liner Plates. It was 
easy to add successive rings because one workman could 
carry, hold and bolt an Armco liner section into place 
using only standard tools. Job costs were low. Equally 
important, the corrugated Armco Liner Plates assured a 
strong, safe structure. 

Next step was to thread the 96-inch diameter Armco 
Aspestos-Bonpep Sewer through the 108-inch diameter 
conduit with a block and tackle. The project was com- 
pleted quickly, easily and economically. 


ARMCO SEWER STRUCTURES 
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Building Tunnel. Jack projects poling plates. 


There is an efficient, economical Armco Structure to 
meet every sewer construction need. Consider plain gal- 
vanized pipe for normal conditions, Pavep-INVERT to com- 
bat erosion and Aspestos-Bonvep to handle severe cor- 
rosion. Armco Mutti-PLate makes sturdy, large water- 
ways and either standard or Muutt-PLate Pipe-Arch is 
ideal under limited headroom. Useful construction tools 
include Armco Liner Plate and flange or interlocking 
sheeting. 

Both engineers and contractors find that Armco Sewer 
Structures have many definite advantages. Write for com- 
plete data on your specific problem. Armco Drainage & 
Metal Products, Inc., 1253 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel Corporation. Export: 
The Armco International Corporation. 


/ 
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Whats Your Line 


For Construction Pipe Lines...the Answer is NAYLOR 


Whether your line is 


forhigh or low pressure 


air, high or low pres- 
sure water, ventilating, 


dredging, hydraulic 


sluicing or other serv- 
ice, Naylor light- 


weight pipe takes the guess-work out of your piping requirements. 

Naylor Lockseam Spiralweld pipe is easy to handle and install. 
Naylor Wedge-Lock couplings speed connections, and with Naylor 
pipe, give you the all-around piping combination for your require- 
ments. 


Write for Bulletin No. 507 on line pipe and Bulletin No. 513 
on Wedge-Lock couplings. 


NAYLOR PIPE 


NAYLOR PIPE COMPANY 


1281 East 92nd Street, Chicago 19, Illinois 
New York Office: 350 Madison Avenve, New York 17, New York 
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tirement. He acted simultaneously as con- 
sultant to over 15 municipalities and 50 
corporations, and during the recent war was 
consultant to Holmes & Narver of Los 
Angeles. 


Charles Arthur Mockmore ( M.°33), age 62, 
head of the department of civil engineering 
at Oregon State College, died in Corvallis, 
Oreg., on April 11. Shortly after graduat 
ing from the University of lowa in 1920, 
Professor Mockmore joined the staff of 
Oregon State, which he served continuously 
until his death. While on sabbatical leave 
in 1931 he was research associate at the 
University of lowa. Professor Mockmore 
was the author of several papers and books, 
and was awarded the J. James R. Croes 
Medal in 1939 


Walter Mickle Smith (M. ‘06), age 85, 
consulting engineer of Glenn Springs, S.C., 
and a graduate of The Citadel, died on 
March 12. During a 16-year period with 
the Corps of Engineers, Mr. Smith was em- 
ployed on the construction on the Panama 
Canal. Following that he was designing 
engineer for the New York Board of Water 
Supply on the Kensico Dam project. From 
1919 to 1946 he was with the Illinois Divi 
sion of Waterways, at various periods acting 
as chief engineer and consulting engineer 


Oscar Emil Strehlow (M. ‘()4), age 80, 
since 1944 secretary and treasurer of Walsh 
and Masterson Inc., foundation contractors 
of Chicago, Il., died on February 28. Mr 
Strehlow’s association with the firm began 
in 1923 when he served as treasurer and then 
president for a thirteen-year period. Earlier 
he was with the U.S. Engineer Department 
(1804 1904), and James O. Heyworth, of 
Chicago (1904 1923). Mr. Strehlow was 
an alumnus of the University of Illinois 


William Everett Swift (M. ‘10), age 82, 
retired civil engineer of Cornwall, Conn., 
whose career embraced preliminary work on 
the Panama Canal and design of intersec 
tions on the New York subway system, died 
at Harwinton, Conn., where he had been 
living lately, on February 28. Entering 
practice in New York City in 1921, Mr 
Swift, had been a consultant to the federal 
government for several years. He gradu 
ated from the Massachusetts Institute of 
Technology in 1895. 


Fayette Samuel Warner (A.M. ‘32), age 
5S, engineer economist with the Federal 
Power Commission, Washington, D.C., died 
on January 23. Connected with the Com 
mission since 1929, Mr. Warner was re- 
gional director in Chicago for three years 
before going to Washington. Earlier he had 
been associated with Edward J. Cheney of 
New York City for eight vears. Mr. War- 
ner held degrees from Rensselaer Polytech- 
nic Institute, the Wharton School of Fin. 
ance and Commerce, and the University of 
Pennsylvania. 


Harlow Frank Wetherbee (A.M. ‘24), 
age 57, a member of the Vant Construction 
Co., Omaha, Nebr., since 1931, and vice 
president of the firm since 1944, died in 
Omaha on March 18. He had been with 
Bruce & Grupe, consulting engineers of 
Omaha, for ten years. Mr. Wetherbee 
studied at the University of Nebraska 
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James Schulyer Whitney (A.M. '49), age 
31, associate partner in the firm of Ammann 
& Whitney, New York, N.Y., disappeared 
while swimming off the coast of Nassau, the 
Bahamas, on March 27. Memorial services 
were held in Milwaukee, Wis., on April 2 
A graduate of Cornell University, Mr. Whit- 
ney served in the South Pacific as a Navy 
licutenant aboard destrovers during World 
War Il. He had been with Ammann & 
Whitney since 1946. 


George Arnold Wieman (M. ‘30), age 72, 
since 1926 member of the firm, Sandlass, 
Wieman & Associates, of Baltimore, Md., 
died on December 24. After graduating 
from the Gross Herzogliche Technische in 
1905, Mr. Wieman joined the Chesapeake 
Iron Works in Baltimore, as a structural 
draftsman. Later he advanced to chief en 
gineer 


NEWS OF 
ENGINEERS For Accurate Measurement of 


RAW WATER, TRADE WASTES, SEWAGE 


Sp PARABOLIC FLUME 


on public health prob 
lems in Java. Anin 
ternationally known 
sanitary engineer, 
Professor Boyce is the 
only engineer on the 


Intelligent planning of industrial waste or sewage treatment 
facilities requires accurate flow data. Accurate control of 
processes and dosages are wholly dependent on accurate 
flow measurements. 


team. He is on a ™ Quite often, conventional types of primary devices can’t 
two-month —_ leave & answer this basic question because of adverse conditions 
from the University Rant te such as: low flows under low head conditions; very wide flow 
of Michigan where he rae yo ranges; heavy sediment or suspended solids; size, layout or 
is chairman of the grade of existing approach section; corrosive liquors in chan- 

Department of Civil Engineering nels or pipes. 
Simplex Type S Parabolic Flume was designed specifi- 
3 J. E. Atchison, vice-president of the Iron cally to master all of these problems... accurately measures 
Fireman Manufacturing Co., of Cleveland, free-flowing wastes or sewage over a FULL 20 to 1 flow 

Ohio, was recently named president of range! 

the Cleveland Society of Professional Engi Compact Type S Parabolic Flume is simple to install . . . 
, neers requires a minimum of supporting structure, as shown in the 
above installation. Carefully machined levelling pins assure 
George J. Brown, formerly in charge of pape: grade for accuracy. No special approach section 
structural engineering with Hydrocarbon Available in standard pipe sizes of 6” to 36”, with bell, 


Research, Inc., New York City, is now 


spigot or flanged inlet, Type S Parabolic Flume can be at- 


late fi av Me Derm “ 
tached to even larger pipe sizes by means of eccentric re- 
& Co., Inc., in Harvey, La. As chief design ducers. 


engineer, Mr. Brown is in charge of the de INTERESTING FREE BULLETIN 
sign of marine structures particularly off 
Why not get full details today. Write for Bulletin 800. 


shore drilling in the Gulf of Mexico / 
Simplex Valve & Meter Company, 6724 Upland Street, 
Philadelphia 42, Pa. 


J. Stuart Crandall, cousultant with the 
Crandall Dry Dock Engineers, Inc., Cam 
bridge, Mass., was elected president of the 
Boston Society of Civil Engineers at its 
105th anniversary meeting 


Robert J. Cummins, consulting engineer 


of Houston, Tex., was recently named | A N D M E T E R Cc 0 M P A \ y 
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“Engineer of the Year” at a banquet at the 
Shamrock Hotel in Houston, climaxing the 
observance of National Engineers’ Week. 


Hardy Cross, Strathcona Professor of 
Civil Engineering at Yale University, will 
retire at the end of 
the current academic 
year. A member of 
the staff and chair- 
man of the depart 
ment of civil engi- 
neering since 1937, 
Professor Cross pre- 
viously taught at the 
University of Illinois, 
Brown University, 
and Norfolk Acad- 
emy. He is widely 

Hardy Cross known as the origi- 
nator of new methods 
of structural engineering analysis, including 
the moment-distribution method of com- 
puting stresses in rigid frames, called the 
“Hardy Cross Method.”” The many honors 
accorded him include honorary membership 
in ASCE and the ASCE Norman Medal 


Albert G. H. Dietz professor of structural 
engineering, at the Massachusetts Institute 
of Technology, has been appointed acting 
head of the course in building engineering 
and construction. Dr. Dietz has been a 
member of the faculty since 1938. For 
special work performed during World War 
II for the Office of Field Service, Office of 
Scientific Research and Development, while 


. on leave from MIT, he was awarded a cer- 
™ tificate of appreciation from the Army and 
Navy. 


you'll get better results 
Edward W. Digges has been transferred 


e from the Alaska District, Corps of Engi- 
with ARKWRII neers, where he was serving as assistant 
chief of the Engineering Division for 

Utilities, to Headquarters, Tactical Air 


Command, Langley Field, Virginia, as chief 
First, the drawing and second, the reproduction engineer, Tactical Air Command. 
will be cleaner, clearer, sharper when you 
use Arkwright Tracing Cloths. 


Glen Edgar Edgerton was sworn in as a 


In the drawing you'll work more smoothly, member of the Board of Directors of the 
easily—without pinholes, uneven yarns or Export-Import Bank of Washington on 
other imperfections to slow you. You'll get April 7, by the Hon. Fred Vinson, Chief 


Justice of the Supreme Court. General 
Edgerton has been chief engineer of the 
Federal Power Commission, Governor of the 
Panama Canal Zone, and executive director 
of President Truman's Commission on the 
Renovation of the White House 


clean, “feather-free’’ lines even over 
an erasure. 


In the reproduction you'll always have clear, 
“contrasty” results because Arkwright Cloth 
is permanently transparent—won't discolor 
or turn brittle and opaque with age like 
inferior products. 
Richard A. Floyd, city engineer and direc- 
! tor of public works for Chula Vista, Calif., 
was named city manager to succeed H. V. 
Bryant, whose resignation becomes effective 
June 30. Mr. Floyd has been serving as 
acting manager. 


Are you interested in results like these? 
Specify Arkwright Tracing Cloths. Write 
for samples to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 


Paul W. Freitag, Jr., North Jersey field 
representative of the Industrial Productions 
Division, Goodyear Tire & Rubber Co., 
Inc., has been transferred to the company’s 
main office, in Akron, Ohio, as a project 
engineer in the engineering division of the 
Belting Sales Dept 


ARKWRIGHT 
Tpacing Uethd 


AMERICA’S STANDARD Virgil E. Gunlock, Chicago Commissioner 


| of Public Works, recently received an award 
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from the Illinois Society of Professional 
Engineers for outstanding service to the 
society during his tenure as president in 
1951. 


David C. Harris has accepted an appoint- 
ment as professor of civil engineering at the 
Afghanistan Institute of Technology, Kabul, 
Afghanistan. The institute has an all 
American faculty and an English-speaking 
student body of about 150. Mr. Harris 
formerly was in the bridge department of 
the California State Highway Department 


Roy P. Hart, chief operating officer for the 
Missouri Pacific Railroad, recently received 
a Missouri Honor Award for Distinguished 
Service in Engineering from the University 
of Missouri. He was cited for “his out- 
standing achievements in the field of rail- 
road engineering and operation while guiding 
the course of a great national transportation 


system. ... 


H. Lyle Henson has been promoted from 
chief engineer to vice-president of the 
Peerless Cement Corp., of Detroit, Mich. 


ASCE President Walter L. Huber repre 
sented the Society on March 25 at cere- 
monies celebrating the 85th anniversary of 
the charter of the University of California 
and the inauguration of Clark Kerr as first 
chancellor at Berkeley. Harold E. Hedger 
represented ASCE at the inauguration of 
Chancellor Raymond B. Allen at the Uni- 
versity of California in Los Angeles, on 
March 20. 


Harvey H. Jordan, associate dean of the 
University of Illinois College of Engineering, 
who is retiring this summer after 42 years of 
service, will be honored at a dinner on May 
15. Dean Jordan joined the staff of the uni- 
versity in I911, served as assistant dean 
from 1917 to 1934, head of the department 
of general engineering drawing from 1922 
to 1949, and has been associate dean since 


1934. 


Thomas H. MacDonald retired on April | 
as Commissioner of Public Roads, US 
Bureau of Public 
Roads, after 34 years 
as head of the agency oF 
The former commis- — 
sioner has already “™ 
begun work on the 
development of a ’ 
Transportation Insti- 
tute for Texas A & M 
College, in collabora- 
tion with the Texas 
State Highway De- 
partment. A pioneer 
in the highway field 
and an Honorary 
Member of ASCE, Mr. MacDonald was 
saluted by Secretary of Commerce Sinclair 
Weeks as “Mr. Public Roads.” 


T. H. MacDonald 


Wilfred L. Karrer, construction engineer 
for the United States Bureau of Reclama- 
tion, is now in Israel as irrigation adviser to 
the United States technical cooperation 
director in the development of the Israeli 
national irrigation water supply Previ 
ously Mr. Karrer had been working on the 
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White gives you everythin 
you want in an engineers’ transit 


Shown, model 7014 with stondord. type also ovoil- 

able. $575.00* complete with tripod case and field equipment. 
HY are more and more engincers and builders choosing White 
Engincers’ Transits? Basically, the reason is simple: White 
transits are designed and built for the man in the field, They in- 
corporate all the work-saving, accuracy-boosting features . . . the 
rugged-construction . . . the simplified quality components that you 
want. In addition, you get coated optics, covered leveling screws 
and internal focusing Telescope. Wide frame tripod is optional. 


Your choice of three reticules as shown below — 


Fig. 1—Cross hair Fig. hoir Fig. 11i—Special stadia 
orrangement for our arrangement for our hair arrangement, 
standord levels. standard transits. furnished upon request. 


To get the details on the complete White line of instruments for 
Engineers, Surveyors and Builders, write for Bulletin 1053. Davin 
WuiTE Company, 359 W. Court Street, Milwaukee 12, Wisconsin. 


We offer the most expert REPAIR 
SERVICE on all makes, all types of 
instruments. 


*Prices subject to change without notice. 
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... Then ALGRIP Banished Slipping Accidents 
and Pared the Company’s High Insurance Rates! 


Take a machine tool, surround it with 
oil-filmed flooring, and you've set the 
stage for a tragedy. This one—in a 


SAVED. 
Lost ma | 
southern industrial plant—cost a skilled high 


workman his arm. 
Then we installed A.W. ALGRIP Abrasive Rolled Steel 


Floor Plate. Result: No more slipping accidents! For tough abrasive 
“grinding-wheel” grain, rolled deeply and densely into steel plate, 
makes ALGRIP truly non-skid. It's almost impossible to slip on this 
hard-gripping floor plate—even when it’s wet or oily—even on steep 
inclines! 

Benefit: 4 three-way saving... (1) No more costly, crippling accidents. 
(2) More efficient work and better production. (3) A substantial reduc- 
tion of workmen's compensation insurance premiums—substantial 
enough, in fact, to pay for the cost of the ALGRIP installation! 


End Slipping Accidents that Cripple Men and Production— 
and Kite Insurance Premiums. 


A.W. ALGRIP—only abrasive rolled steel floor plate in the world— 
pays for itself in savings from safety. Get the full ALGRIP story today; 
write for our new Booklet AL-27— without obligation. 


Over 125 Years of Iron and Stee! Making Experience 


Ya 
ALGRIP Abrasive Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 
Other Products: A.W. SUPER-DIAMOND Floor Plate * Plates * Sheet © Strip 
(Alloy ond Special Grades) 


Kennewick Division of the Yakima project 
in Washington. 


Leslie W. Mahone announces the avail- 
ability of his service as a consultant in the 
field of land surveying. Mr. Mahone is a 
licensed professional engineer and land 
surveyor in lowa and Minnesota and was a 
member of the faculty of lowa State College 
for 15 vears. 


William V. McMenimen, retiring presi 
dent of the Raymond Concrete Pile Co., 
of New York City, has been elected vice- 
chairman of the board of directors. Mr 
MecMenimen, who has been with the firm 
since 1918, became president in 1946. He 
will continue as chairman of the executive 
management committee of Construction 
Management and Engineering Associates of 
New York and Paris--a combination of 
three contracting firms formed to manage 
the Air construction program in 
France. 


Force 


Kimon Melissinos, civil engineer with the 
chief coordination office of the Hellenic 
State Railway, Athens, Greece, has com 
pleted a study of railroads in England and 
France, made possible under a fellowship 
awarded by the United Nations Technical 
Assistance Administration 


John A. Miller, head of the technical pub 
lications section, General Engineering Labo 
ratory, General Electric Co., Schenectady, 
N.Y., is the author of a recently published 
book, Workshop of Engineers, which brings 
out significant facts about the first G.E. 
laboratory. 


Norman R. Moore, Director of District 
14, represented ASCE at the celebration of 
the 50th anniversary of Engineers Week at 
the University of Missouri, on March 20 and 
21. During his visit Mr. Moore addressed 
the Student Chapter, and was among four 
engineers who received the degree of the 
“Knights of St. Patrick summa cum laude.” 


Elmo R. Morgan, coordinator of coopera- 
tive research at the University of Utah for 
the past 18 months, has been appointed 
vice-president of the university During 
the war Mr. Morgan supervised construc- 
tion and operation of many Army projects 
in the Southwest, including the atomic bomb 
project at Los Alamos. After the war, he 
served as project manager for the Zia Co., 
Los Alamos, and manager of the AEC Santa 
Fe Operations Office. 


Howard S. Rappleye, chief of the section 
of leveling, Division of Geodesy, has retired 
from the Coast and Geodetic Survey, Wash- 
ington, D.C., after more than 36 years with 
the bureau. In 1950 Mr. Rappleye was 
awarded the Department of Commerce 
Meritorious Service Award for outstanding 
service. 


George S. Rawlins, executive vice-presi- 
dent of J. N. Pease & Co., Inc., of Charlotte, 
N.C., is now serving as president of the 
North Carolina Professional Engineers 


Robert M. Reindollar, of Baltimore, Md.., 
has become associated with Gannett Flem- 
ing Corddry and Carpenter, Inc., engineers 
of Harrisburg, Pa. Mr. Reindollar is newly 


May 1953 * CIVIL ENGINEERING 


| 
SLIMINATED 
Tippli 
vs CD 
. 


elected president of the American Road 
Builders Association and former chairman 
of the Maryland State Roads Commission 


John P. Riley has resumed his duties as 
director of development for the New York 
City Housing Authority following a two- 
year leave of absence. During his leave he 
served as coordinator of construction for the 
Board of Education, completely reorganiz 
ing the activities of the board and initiating 
more than $100,000,000 in new school con- 
struction 


Henry G. Schlitt, formerly bridge engi 
neer, was recently named deputy state engi- 
neer of the Nebraska Department of Roads 
and Irrigation, Lincoln, Nebr. After gradu- 
ating from the University of Nebraska in 
1928, Mr. Schlitt joined the department, 
serving as assistant bridge engineer from 
1930 to 1942 and as bridge engineer since 
1942. 


A. G. Skelton, division engineer with 
the Oregon State Highway Department at 
Portland, Oreg., is the new president of the 
Northwestern Society of Civil Engineers. 


Edward J. Squire, retired head of the civil 
engineering department and professor of 
structural engineering at Brooklyn Poly- 
technic Institute, has been awarded the 
Cross of Lorraine by the French Order of 
Chevaliers de la Croix de Lorraine et des 
Compagnons de la Resistance 


Howard H. Sturdy, director and vice- 
president of the Contracting Division, Dravo 
Corp., Pittsburgh, Pa., was recently named 
president of the Constructors Association of 
Western Pennsylvania 


Granco Steel Products Company, Granite 
City, Ill, announces appointment of the 
following district sales engineers: Charles 
E. Eck, development engineer, has been 
assigned to Kansas City, Mo.; Olaf O. 
Roberts, assistant engineer, will be at Chi- 
cago, IlL.; and F. Allan Tiarks, sales engi 
neer, will represent the firm in Dallas, Tex 
All were formerly working at the home 
office in Granite City 


J. A. Van Den Broek, professor of engi- 
neering mechanics, University of Michigan, 
recently participated in the Structural Engi- 
neering Lecture Series of the Case Institute 
of Technology. His address was entitled 
““My Experience with the Theory and Prac- 
tice of Limit Design.” 


J. A. Vincent, a member of the staff of 
R. G. LeTourneau Inc., since 1948, has been 
promoted from district sales representative 
for the southeastern United States to the 
position of eastern area sales manager 


Wylie B. Wendt has retired as professor of 
civil engineering at the University of Louis 
ville, with the rank of professor emeritus 


Jesse E. Williams, Colorado district engi 
neer for the Bureau of Public Roads, received 
a meritorious service award for his work for 
the organization, at Ankara, Turkey. A 
second award to a Colorado engineer went 
to Clyde E. Learned, division design engi- 
neer, who was cited for his work on the Alcan 
Highway. 
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For flexibility . . . for durability 
... for economy of erection and 
maintenance . . . highway en- 


WIDELY USED 


TOLL BOOTH gineers and authorities across the 


ICA! nation prefer Taller & Cooper 
IN AMER shop-assembled ALL-STEEL 
TOLL BOOTHS and canopies. 


Pre-built from your design or ours, they are engineered to speed 
collections and protect tolls, and are erected quickly with a 
minimum of interference to traffic or road-building activity. In 
service, they provide maximum comfort and safety for personnel. 


All Taller & Cooper Toll Booths are heavily reinforced and per- 
manently waterproofed. They are completely equipped with 
electrical and heating units, controls, racks, drawers, cabinets 
and furniture. 

With Taller & Cooper scientifically designed toll collection 
equipment, and scientific audit and control procedures, you are 
assured of maximum protection for toll receipts. 


TALLER 


7§ FRONT STREET * BROOKLYN 1. 


There Is Taller & Cooper Toll 
On Every Major Toll Facility In T 
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UFKIN “MICHIGAN” 
BABBITT METAL CHAIN TAPES 
WILL TAKE YEARS OF HARD WEAR 


Whenever tough, dependable service is an absolute 


“must,” the Lufkin Michigan can't be beat. Deeply 4 
stamped babbitt metal bosses have jet black mark- 


ings that stay easy to read through years of the 
roughest use. Powerful steel frame. Tough steel 

line resists both rust and the wear of heavy duty 
measuring. Also available with the famous Lufkin  \, 
Chrome-Clad line that gives plus protection on un- 
usually severe measuring jobs. Line marked in feet, 
links, or meters from 100 to 500 feet. 


= Ideal for railroads, highways, and other 
heavy duty outdoor measuring. 


BUY tarts Rules + PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN ce-236 


Sewtcised COMPLETE LINE 


PREMOLDED FROM ONE SOURCE — 


JOINT 


SELF-EXPANDING coRK 
For positive joint filling. Spe 
cially treated to expand 50° 
beyond original 
after compression 

handled without breakage. which opens chee. 


KORK-PAK h Servicised 


Exclusive wit 


Lowest cost non-extruding 


j filler. recover) 
rer ion. Low mots- 


f SPONGE RUBBER CEMENTONE 


: f con 

ASPHALT . : Blends with color of con 
Forms an easily compressible Re | crete. For use in are med 

cushion Hi hly : tural concrete 
low in cost. Made in 5 thic such as bridges, viaduc of 

) 


Formed rate felt ordinary fillers would 

asphalt satura ases objectionable: resilien 
aper and rigidi i —non-extruding. 

and rigidity, im- 

proves handling. 


nesses in any length or width : black color 


y factor (95% 

recover) Desc 

tte r COMP slight phalt, Cork, 
extruding qualities and & d Rubber omposition 
Cork Joint Filler products. 


» in flood walls, 
and spillways, *KORK-PAK is one 
sewage treatment plants. of the many Patent 

filtration plants and bridge ( products develope for 


‘onstruction Industry 


SERVICISED PRODUCTS CORP. 


} 605! W. 6STH STREET CHICAGO 36, ILLINOIS 
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RECENT 
BOOKS 


Water Supply and Purification 


The theories underlying the collection, transpor 
tation, delivery, and treatment of water, including 
the determination of quantity of water available, 
pipe line calculations, design of distribution systems, 
and purification processes, are presented in this 
volume by W. A. Hardenbergh In addition to 
the general revision throughout, new material has 
been added on such developments as fluoridation, 
and on planning for emergencies and civil defense 
with the available information on bacteriological 
and radiological warfare Actual problems are used 
for illustrative purposes Laurel Publishers, Scran- 
ton 9, Pa, third edition, 1952. 516 pp., $6.50.) 


Beitrag Zur Berechnung Kreuzweise Ges- 
Fahrbahnplatten Im Stahlbriicken- 
u 


In this volume, Gerhard Fischer covers the de 
sign of slabs for steel bridge floors, reinforced in 
two directions. The theoretical section discusses 
the partly-loaded slab having two free-to-rotate 
and two supported edges, continuity of slabs and 
deflection of the edges, with an appendix presenting 
formulas for orthogonal anisotropic plates. Other 
sections contain tables, formulas, and numerical 
examples Withelm Ernst und Sohn Verlag. Berlin 
1952. 67 pp DM 1000 


Scale Models in Hydraulic Engineering 


The aim of the author, | Allen, is to present the 
principles which underlie the technique of various 
hydraulic model experiments, and to provide a 
critical survey of the present situation, pointing out 
limitations as well as advantages) The emphasis ts 
on river problems and these are dealt with in great 
detail with full reference to existing models, maimly 
British Special aspects such as the effect of salinity 
on silt deposition and the construction of tide 
generating mechanisms are treated Extensive 
references to the technical literature are made 
throughout the book. Some indication ts given as 
to the scope for further systematic study, particu 
larly of “‘scale-effects Longmans, Green and 
Company. Inc, 55 Fifth Avenue, New Vork 4 
N_Y.. second edition 1952 115 pp. $8 


Foundation Engineering 


A unified, logical treatment of all aspects of the 
subject. with emphasis on the ordinary types of 
foundations most likely to be met in practice Part 
A is a self-contained text on basic soil mechanics 
Part B similarly deals with foundation types and 
construction methods Part C discusses in detail! 
the problems of selection of foundation type and 
provides a basis for the structural design of founda 
tion elements dealt with in Part DA feature of 
the book is the presentation of specific procedures 
for exploiting geological information The authors 
are Ralph B Peck, Walter E. Hanson, and Thomas 
H. Thornburn John Wiley & Sons, Inc, 440 
Fourth Avenue, New Vork 16. 1953 410 pp 
S675 


Estimating Construction Costs 


Students and teachers will welcome this addition 
te the uncrowded bibliography of construction 
literature rhe author Peurifoy, professor 
of civil engineering at Texas A & M College 
describes estimating methods, breaking the esti 
mates into the five components of material, labor 
equipment, overhead, and profit for a wide variety 
of projects. Of particular value to the student are 
the many illustrative examples Special attention 
is paid to the elements of labor, material, and equip 
ment, with charts and tables given for costs and 
output of equipment and labor The appendixes 
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Growing Demand From 


ARCHITECTS— 


. Code of Practice... . 
. Terms Used in Sewage 
Disposal Practice..... 0 
. Lock Valves , 1.00 
. Selected Bibliography 
on Construction Meth- 
ods 1.00 
tracting Procedure for 
Foundations 0 
. Technical 
for City Surveys 
. Letter Symbols and 
Glossary for Hydrau- 
lics 0 
. Filtering Materials ee 
Sewage Treatment 
Plants 
. Location of Under- 
ground Utilities 0 
. Surveying Terms.. .. 0.70 
. Land Subdivision. . 1 60 
. Timber Piles and Con- 
struction Timbers. . 0.70 


. Water Treatment Plant 
Design 


50 
30" and 36” I. D. 


Fundamental Net. 


PAT APP. FOR 


ono tulsa 


SONOTUBE fibre forms—now up to 36’’ L.D.! Here is a 
Conduct widely job-tested and approved method of forming con- 
Soils Mechanics No crete columns at lower cost. SONOTUBES are being used by 
” menatetuss . 0 70 architects and contractors, all over the country, in projects 
involving concrete columns, piers, piles, etc. 21 sizes—1'' 
= For- 2 20 to 1.D., up to 24’ long or longer on special order! 
Se. of Shee Can be sawed to exact lengths on job. Requires minimum 
Engincering complete technical data and nearest 
and Salaries 1.30 PPly- 
. Hydraulic Models. 2.50 
. The and Col- Sauee 
. Pile Foundations and TIME! 
Pile Structures 1.10 ; j 
. Hydrology Handbook. 3.00 “a Saves 
. Professional Practice Aa 
for Civil Engineers.... 1 00 a MONEY! 
. Job Evaluation and Sal- ' 
—— ary Surveys 2.00 
TEAR THIS AD . Design of Cylindrical 
“OUT AND CHECK | Concrete Shell Roofs. 5 00 
THE LIST FOR . ASA Building Code 
YOUR COPIES. Requirements, Excava- 
tions and Foundations 0 80 


ABOVE— University of Southern California Woman's 
Dormitory. Note flush electrical outlets at column bose 
—a simple operation with Sonotube. Rothschild photo. 
American Society of Civil Engineers M6 US MAT OFF 


33 West 39th Street, New York 18, N. Y. 
Sense cand Write for Complete Information and Prices! 


Street 
City r - LOS ANGELES CAL BRANTFORD ONT 


50% discount from above price to ASCE members DISTRIBUTORS WANTED—Write for full details. 
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RESTORED 
WITH 


“GUNITE” 


When this concrete dam in upper New York state 
showed advanced disintegration, our engineers were 
called in and recommended a complete resurfacing 
with reinforced “Gunite” (a mixture of cement and 
sand applied pneumatically). All disintegrated con- 
crete was removed and multiple layers of heavy 4 
gauge wire mesh was installed. The spillway was 
then restored to its original lines. All wingwalls were 
repaired and the back face of the dam was secled 
with “Gunite” as the level of the reservoir was dropped 
to a point just above operating level of the intakes. 
Result— years of continued service—surprisingly low cost. 


Engi s: For detailed information on “Gunite”, the versotile re- 
poir material for all types of concrete structures, send for our 48- 
page bulletin. 


PRESSURE 
CONCRETE CO. 


“GUNITE” 
Contractors ond Engineers 


193 Emmet St., Newark 5, N. J. 
33 N. LaSalle St., Chicago, Il. 
S. Court St., Florence, Ala. 

Liberty Life Bidg., Charlotte,N.C. 


Acker Soil 
Sampling Kit 

gives you 
accurate 
sub-surface 
information 
Quickly— 
Easily— 
Inexpensively 


Write today for prices and bulletin 26, CE 


ACKER DRILL 0., INC., SCRANTON 3, PA. 


Over 30 years of experience in the manufacture and development of drilling equipment 
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include tables of base rates for compensation in- 
surance; cost of owning and operating equipment; 
equipment rental rates; and a depreciation sche- 
dule. (McGraw-Hill Book Co., 330 West 42nd St, 
New Vork 18, N.Y., 1953. 315 pp., $5.50.) 


Acoustics in Modern Building Practice 


This introduction to architectural acoustics, 
gives also a number of examples of practical solu 
tions to acoustical problems, and should prove of 
interest to engineers as well as architects. Person 
ally associated with this field of research in Den 
mark, the author, Fritz Ingerslev, here describes 
the basic principles of acoustics, and then discusses 
in some detail the transmission of air-borne and 
solid-borne sound and vibrations and the control of 
noise in air-conditioning systems. The treatment 
is more from the practical than the theoretical 
point of view (Architectural Press, London; 
distributed in the U.S. by British Book Centre, 122 
East 55th Street, New York 22, N.V., 1952. 290 
pp., $7.50.) 


Principles of Aerodynamics 


The purpose of this text, by Daniel O. Dom 
masch, is to describe and define the physical laws 
that are basic to aerodynamics and the methods 
used to apply these laws to specific problems. Be 
inning with the stream function and other basic 
flow characteristics, the book proceeds with detailed 
analyses of various types of compressible and in- 
compressible flow, ending with a brief discussion 
of viscosity effects. Mathematical operations are 
fully carried out, a chapter on vector operations 
and the complex variable being provided for those 
who need it. (Pitman Publishing Corp, 2 West 
iith St., New Vork, N.Y, 1953. 389 pp. $7.50.) 


Radioisotopes in Industry 


Based on a series of lectures presented at Case 
Institute of Technology, this book covers all the 
important industrial uses of radioactive isotopes 
The original material has been revised to include 
the most recent developments. Important related 
topics are also considered, such as laboratory con 
struction, shielding, personnel protection, handling 
techniques, and radioactive waste disposal. This is 
a comprehensive treatment including the recently 
developed industrial uses of gross fission products 
Edited by John R. Bradford. (Reinhold Publish- 
ing Corp., 330 West 42nd Street, New Vork 36 
N Y., 1955 300 pp, $8) 


Sewerage and Sewage Treatment 


Extensive revision (the seventh) of this standard 
work has been necessitated by developments of the 
last five years, especially in the fields of stream pol 
lution, recovery of values from industrial wastes, 
disposal of radioactive wastes, and standards for 
design of sewerage systems and elements The 
comprehensive coverage deals with all aspects from 
the basic hydraulics of sewers through the most up 
to-date sewage treatment processes, including 
system planning and construction work. For more 
effect use the literature references now appearing 
as footnotes instead of being collected in a biblio 
graphic appendix. The author is Harold E. Babbitt, 
professor of sanitary engineering at the University 
of Ulinois (John Wiley and Sons, Inc, 440 
Fourth Avenue, New York 16, N.Y., 1953. 674 
PP. $s 


Library Services 


Engineering Societies Library books moy 
be borrowed by mail by ASCE members 
for small handling charge. The Library 
also prepares bibliographies, maintains 
search and photostat services, and can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
library, 33 West 39th Street, New York 
18, N.Y. 
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© Engineered from the ground up for precision 
operation, the Austin-Western Tandem Roller 
with its— 
Variable Weight Rigid Box Frame 
Smooth Power Hydraulic Steer 
More Visibility Less Overhang 
More Clearance 
Convenient Single or Dual Controls 

meets all specifications for high-type surfaces . . . 
performs in a manner that satisfies the most ex- 
acting engineer. 

Austin-Western also makes 3-Wheeled Roll- 
ers. Catalogs are yours for the asking. 


Manufactured by 
AUSTIN-WESTERN COMPANY 


Subsidiary of Baldwin-Lima-Hamilton Corporation 


AURORA, ILLINOIS, U.S.A. 
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New Publications 


Heat Transfer Conference. Much valuable in 
formation in the heat transfer field ts made available 
in the Proceedings of the London Heat Transfer 
Conference (in September 1051), recently published 
by the Institution of Mechanical Engineers 
American sales of the 500- page, cloth bound volume 
will be handled by the American Society of 
Mechanical Engineers, 20 West 30th Street. New 
York 18, N.Y The volume is $10 postpaid 
ASCE was one of the cooperating societies in the 
London Heat Transfer Conference 


Harbor Improvement. The vital role that im 
proved harbors and channels have played in the 
building of the country and the importance of their 
further development to the welfare of the United 
States are stressed in the fifth edition of Deep 
Water, published by the New York Marine News 


GROVE LABORATORIES, 
Clayton, Missouri 


Contractors & Engineers: 


Fruin-Colnon Contracting Co 


Consulting Architects: 
Jamieson & Spear! 


Specify These Laclede Products: Welded Wire Fabric « Form & 
Tie Wire ¢ Multi-Rib Reinforcing Bars ¢ Joists « Corrugated Steel Centering 
¢ Spirals « Conduit ¢ Steel Pipe ¢ Electrical Weld & Gas Weld Tubing 


seven improvements provided for in the 1953 fiscal 
year (an amount less than | percent of the $584,000,. 
000 civil functions appropriation bill 
urge further development of waterways on a scale 
commensurate with the development of other re- 
Inquiries concerning the 117-page illus- 
trated publication should be addressed to the New 
York Marine News 


from bulletins of the American 
Engineering Association is announced by 


detailing the behavior of 
is based on static stress meas 
Bridge near Ponca 


floor-beam hangers 


6 deals with analytical and 
experimental studies 
bution in bridge frames. including rigid-frame analy- 


directed especially toward floor-beam hanger frames 


for FRAMING LARGE AREAS 
ECONOMICALLY... QUICKLY 


LACLEDE STEEL 


COMPANY 


and counterweight trusses The authors are L. T 
Wyly, M. B. Seott, J. W. Cox, K. H. Lenzen, and 
W. J. Grady, Jr., of Purdue, and E. J. Ruble, of the 
Association of American Railroads Research 
Office. A limited number of free copies may be ob 
tained from the Engineering Experiment Station, 
Purdue University, Lafayette, Ind 


Bridge Loading. Six papers on distribution of 
load stresses in highway bridges sponsored by the 
Highway Research Board's Committee on Bridges 
and presented at the organization's annual 
meeting——have been issued by the Board as Re 
search Report 14-B. Copies of the 85-page publi 
cation may be purchased at $1.50 each from the 
Highway Research Board 2101 Comstitution 
Avenue, Washington 25, D.C 


California Highways. A digest of highway engi 
neering and fiscal studies, prepared for the Cali 
fornia Legislature and entitled California's Grow 
ing Trafic Problem, is available from the State 
Division of Highways at Sacramento The engi 
neering survey was made for the state by the Auto 
motive Safety Foundation in cooperation with the 
Division of Highways and the U.S. Bureau of 
Public Roads, and the separate financial study by 
Richard M_ Zettel 


Concrete Research. An investigation of field 
methods for determining air content of mass con 
crete—conducted at Clark Hill Dam for the Office 
of the Chief of Engineers by the Waterways Ex 
periment Station -has been made available as 
Technical Memorandum No. 6-352. Copies 
priced at $1 each, are obtainable from the Water 
ways Experiment Station, Vicksburg, Miss 


Manpower Utilization. Availability of the com 
plete proceedings of the Conference on Manpower 
Utilization and National Security —sponsored by 
the Engimeering Manpower Commission of Engi 
neers Joint Council in cooperation with the Western 
Seciety of Engineers and held in Chicage on Sep 
tember 7, 1952 is announced by EJC Requests 
for copies, which are $1 each, should be addressed 
to the Engineering Manpower Commission of 
EJC, 20 West 39th Street, New Vork 18. NY 


Construction Equipment. Eight articles dis 
cussing the “Use and Application of Power Cranes 
and Shovels” have been compiled under one cover 
by the Koehring Co. and made available for gen 
eral distribution The articles were written by 
E. O Martinson, vice-president in charge of engi 
neering, and appeared serially in Construction 
Methods and Equipment. The 32-page booklet 
may be obtained from Koehring distributors of 
directly from the company at 3026 West Concordia 
Avenue. Milwaukee 16, Wis 


Soil Stabilization. Almost every phase of sol 
stabilization is discussed in the recently issued Pro 
ceedings of the Soil Stabilization Conference. held 
at Massachusetts Institute of Technology tm the 
summer of 1952 The 3il-page publication, con 
taining 24 papers and 20 discussions, treats of 
theoretical aspects, field mixing, practical applica 
tions, and economics of each method Both the 
common methods of stabilization, such as lime 
calcium chloride, sodium silicate, Portland cement 
bituminous compaction, drainage and riprap, and 
the less common methods involving chemicals 
electricity, ete, are covered The incorporation of 
additives with soil is also described, along with cur 
rently available mixing equipment Requests for 
the Proceedings, which sells for $4 postpaid, should 
be sent to Dr T. William Lambe. Room 1 339 
Massachusetts Institute of Technology, Cambridge 
Mass 


Earthquake and Blast Engineering. Considerable 
information about the design of structures for dy 

namic loads, not available in published form else 
where. is included in the Proceedings of the Sym pe 

coum on Earthquake and Blast Effects on Structure 

Sponsored by the Earthquake Engineering Research 
Institute and the University of California. the sym 
posium was held in Los Angeles, in June 1952 
Copies of the proceedings may be obtained by writ 
ing to Ray W. Clough, Secretary, Earthquake Engi 
neering Research Institute, Depart ment of Engineer 
ing, University Of California, Berkeley 4, Calif 
The cost is $5. with a special $3 rate for students 


Structural Engineering. Trends in structural 
engineering are reviewed in the Proceedings of the 
Second Illinois Structural Engineering Conference, 
now available from the publishers, Hutner & 
Wrought, of Danville, Il. Subjects covered in the 


(Continued on page 98) 
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Co. Ine. With less than $5,000,000 and only 
New Vork, N.Y 
Structural Engineering. Issuance of two re- 
Railway 
the Purdue Un nt 
Station. Reprint N 
7 
| 
| 
St. Lowis, Meo. 
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—1000 to 3000 FT. 
—1000 to 6000 FT. 
—1000 to 15000 FT. 


W&T Altimeter Surveyim 
saves time and money by 
eliminating lines of sight. 


Write today for ad@im formation. A-100 


WALLACE & TIERNAN 
INSTRUMENTS AND ELECTRICAL 


Belleville 9,N.J. 
In Conade: Wallace & Tiernan Products Ltd. + Box 54, Toronto 13 


The 


PNEUMATIC 
GROUTER 


Here's one of the handiest all 
around tools you can have on the 
construction job—the Mayo 
Pneumatic Grouter. Places low 
pressure grout in tunnels, mines, 
shafts, foundations, railroad sub- 
grades, sunken pavements and 
e injects soil stabilizers. Converts 
easily to pea shooter. No moving 
parts within the grout. Capac- 
ity: 3!5 cubic feet. Charging 
height: 3 ft. Write today for free 

bulletin 13-A. 


TUNNEL & MINE 
EQUIPMENT 


CONVERTS TO 
PEA SHOOTER 


INJECTS SOIL 
STABILIZERS 


Cc) mayo 


LANCASTER, PA. 
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To End Dust 
For Surface Consolidation 
To Cut Loss of Material 


USE LOW-COST, CLEAN, ODORLESS 


Calcium Chloride 


SOLVAY CALCIUM CHLORIDE provides 
the smoother, cleaner-riding roads you want 
. economically and easily. This low-cost 
material is easy to use—requires no special 
equipment or experience. It saves blading, 
and improves all-weather stability. Order 
SOLVAY CALCIUM CHLORIDE-—the 
clean, odorless, low-cost 
material—today. 


Use Solvay Calcium 
Chloride dustiaying 
on detours, right-of 
ways. Protects lo- 
cal residents as well 
as the riding public. 
Also helps prevent 


Mail Coupon For Free Literature 


Detailed information and 
literature on the Dustproof- 
ing and Surface Consolida- 
tion of County and Township 
Roads is available on request 
Nocharge . . . No obligation 
Just fill in and mail coupon 
now 


SOLVAY PROCESS DIVISION 


Ae ALLIED CHEMICAL & DYE CORPORATION 

i ome 61 Broadway, New York 6, N. Y. 

Please send me your free literature on the dust- 

a and Surface Consolidation of county and 
ownship Roads 

Name 
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Ryan Construction Company, Evansville, Indiana, took 
on a big job when they contracted to move a million 
cubic yards of dirt and place 35,000 tons of riprap in site 


Contractor completes job preparation for a new steam generator plant on the 
Ohio River. 
From the first day on the contract, Ryan’s five TD-24’s 


45 days ahead of estimate as made the dirt fly. Their assignment: to cut down two 


hills and dump the excavated material in old creek bed 


TD-24 fleet moves a million yards “°ricy averssea 4 minutes and 40 seconds on the 2,000 


foot round trip between cut and fill. Self-loading heaped 


SWIFT SELF-LOADING A pair of hus- 
tling TD-24's charge ahead, self-loading 
18 yard scrapers as they go. Five of 
these fast Internationals helped keep 
the job ahead of schedule. 


| 
oe 
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Rolls for Ryan 


scrapers, the Big Red fleet moved tremendous yardages 
every day—kept doing it even in rain and mud, the 
Ryan people report. 

TD-24’s are the fastest and most powerful crawlers on 
the market. That’s why “Big Red”’ performance is paying 
off not only for Ryan but for contractors across the 
country who need big crawler power to get tough jobs 
done on time. 

And you can’t beat the service provided by your 
nearby International Industrial Distributor. His trained 
servicemen, complete stocks of parts and up-to-date shop 
facilities are available to you anywhere, anytime to keep 
your equipment in production. 

He and the famous line of IH crawlers he sells are willing 
and able to help you put your contract on a paying basis. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILL. 


INTERNATIONAL 
HARVESTER 


POWER STEERING WITH FULL LOADS mean faster cycles, 
higher daily production. Because “Big Red” steers with full 
power on both tracks, it can maneuver with the same heavy 
loads that can be pulled on the straightaway. 


WATCHING BIG RED ROLL Ryan Construction men keep 
close tabs on the performance of their five TD-24’s. Cycles are 
clocked for half an hour every morning and afternoon. Left 
to right: Guy Tilley, Job Superintendent, Tom Vickers, Job 
Foreman, and Virgil Scales, Superintendent. 
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fifteen illustrated papers edited by a committee 
from the University of Illinois civil engineering 
department are prestressed concrete, steel struc 
tures and connections, welded structures, design- 
ing for dynamic loads, and methods and interpreta- 
tions of suil exploration. Copies may be purchased 
from Hutner & Wrought at $3.75 each 


Pollution Control. Data obtained by the San 
Diego Regional Water Pollution Control Board in 
investigations to determine the extent, effects, and 
possible limitations of sewage and industrial waste 
disposal into San Diego Bay are set forth in a 
recent report of the Board to the governor. In- 
quiries concerning the %5-page report should be 
addressed to the San Diego Regional Water Pol 
lution Control Board, 3441 University Avenue, San 
Diego 4, Calif 


Salt-Water Encroachment, California. Maps 
and a report describing the extent of salt-water 
encroachment in Orange County. Califorma, have 
been prepared by the US Geological Survey and 
may be consulted in offices of the Survey in Wash 


ington, D.C., and Sacramento and Long Beach, 
Calif. The data show that even though rainfall 
was substantially above average in the county for 
the winter of 1951-1952, salt-water encroachment 
in ground-water reservoirs continued to spread 
inland in three areas. Elsewhere the contamina 
tion front was essentially static, and in one area 
it retreated for the first time since the early forties 
Prepared by A. A. Garrett, ground-water hydrologist 
for the Survey, the report is the fourth and last of a 
series of annual official statements reporting the 
extent of saline contamination along the Orange 
County coast 


Urban Hydrology. The hydrologic investigation 
of urban watersheds, one of several hydrologic re 
search projects currently under study by the De 
partment of Civil Engineering of the University of 
Illinois, takes the Boneyard Creek Watershed as a 
sample Case The results of the study are given ina 
entitled Hydrologic Studies of Urban Water 
sheds — Rainfall and Runfall of Boneyard Creek 
Watershed. by V r Chow, A. M. ASCE, re 
leased as the Station's Hydraulic Engineering Series 


paper 


Bauxite Storage Building, Aluminum Co. of America, Bauxite, Ark. 


FABRICATED STRUCTURAL STEEL 


Three fabricating shops 
work as one huge oper- 
ation to fabricate the 
steel and get it on loca- 
tion on time. 


2 


High School Gymnasium at Crystal Lake, Ill. 


tor 


Erecting crews know many short- 
cut methods to meet schedules. 
Send your plans and specifications 
to us to be estimated. 


@ Clinton Bridge Corporation 
@ Gage Structural Stee! Corporation 
@ Midland Structural Stee! Corporation 
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Fabricators & eractors of strectural stee! fer highway & railroad bridges. industrial, office, school, & government bidgs. airport structures. harbor facilities. 


No. 2. Inquiries for copies should be addressed to 
Prof. J. J. Doland, Department of Civil Engineer- 
ing, University of Illinois, Urbana, I. 


Pollution Control. Water quality criteria estab- 
lished by the California State Water Pollution Con- 
trol Board are reported in SWPCB Publication No. 
3. A limited number of copies are available from 
the Board, 927 Tenth Street, Sacramento 14, Calif, 
without charge, to government agencies directly 
concerned with water pollution control Others 
may purchase copies from the Documents Section 
State Printing Division, lith and “O" Streets 
Sacramento 14, at $3 each postpaid A %-cent 
sales tax must be added for California addresses 


National Bureau of Standards. Scientific and 
engineering studies conducted by the National 
Bureau of Standards during the fiscal year 1952 are 
summarized in the Bureau's annual report for the 
year, identified as NBS Miscellaneous Publication 
207. Copies of the 89-page. illustrated bulletin 
may be ordered from the Government Printing 
Office, Washington, D C_, at 30 cents apiece 


NEW IN EDUCATION 


To meet the growing demand for profes- 
sionally trained administrators tech- 
nicians in urban planning, the University of 
Washington is offering the degree of Master 
of Arts in Urban Planning. The curriculum 
is interdepartmental, with courses offered 
by the School of Architecture, College of 
Business Administration, College of Engi- 
neering, and the departments of Geography, 
Political Science and Sociology. Inquiries 
should be addressed to the Chairman of the 
Coordinating Committee on Urban Plan 
ning, University of Washington, Seattle, 
Wash 


The University of Florida College of 
Engineering announces the following fel- 
lowships and assistantships for a nine- 
month period available to graduate students 
working toward advanced degrees in engi- 
neering: Fellowships with stipends of $900 
and $1,125; Graduate Assistantships from 
$1,200 (with one-third the time devoted to 
teaching or research) to $1,600 (with one- 
half the time devoted to teaching or re- 
search); Teaching and Research Assistant- 
ships with salaries based upon education and 
experience ($4,500 the maximum full-time 
salary). Applications for the fall session 
will be accepted until June 1. Address the 
Dean, College of Engineering, University of 
Florida, Gainesville, Fla 


A plan to aid industry through funda- 
mental research in engineering and science 
has been devised at Carnegie Institute of 
Technology. This plan has two theses: 
The first is that industrial progress depends 
heavily upon research; the second, that 
Carnegie is able to provide new basic knowl- 
edge that can be utilized in applied research 
and development. Carnegie is one of the 
few technological institutions to inform in- 
terested industries as to what its progress 
has been in fundamental research. A regu- 
lar and scheduled information service has 
been set up by the institution 

The research reports contain a listing of 
abstracts of current projects in chemistry, 
mathematics, and physics, and in chemical, 
civil, electrical, mechanical and metallurgi- 
cal engineering. Also included are titles of 
scientific papers published the last five 
years. 


May 1953 * CIVIL ENGINEERING 


| 
| 
al 
| 
| 


UNDERWATER 
SURVEYS 


Fast... accurate 
permanently recorded 


Bludworth Marine’s 
ES-123 Supersonic 
Survey Recorder makes 
underwater surveys 
faster with exceptional 
accuracy. Excellent 
for channel dredging, 
salvage or coastal 
construction. Actually reveals character of 


bottom material while recording depth. 


BLUDWORTH MARINE 


precision built electronic navigation equipment since 1926 
92 Gold Street, New York 38, N. Y. 
DIVISION OF NATIONAL — SIMPLEX — BLUDWORTH, INC. 


THOUSANDS OF 


AlL WORKED OUT! 


Forget about formulas and calculations! Forget your 
slide rule! You can get finished designs of reinforced 
concrete members—directly from the tables in the new 
CRSI Design Handbook. These tables give you finished 
designs of beams, columns, footings, ete. You simply 
locate the correct table, apply span and load require- 
ments—then read off directly exact concrete dimensions 
and reinforcing steel data. It’s that easy. 

The latest building codes and engineering practices 
are followed throughout. 


Prepared under the direction of the Committee on Engineering Practice 
CONCRETE REINFORCING STEEL INSTITUTE 
CIVIL ENGINEERING 


May 1953 


ELIMINATES LABORIOUS CALCULATIONS 


REINFORCED CONCRETE DESIGNS 


& TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


SEND FOR YOUR COPY... TODAY! 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn St., Chicago 3, Ill. 


I am enclosing $5.00. Please send me a copy of “CRSI Design 
Handbook.” If not completely satisfied, I will return the book 
within ten days for a full refund. (No C. O. D. orders accepted.) 
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Start with a parallelogram somewhat like 
this. Visualize one of its short sides 
anchored to the top of a drawing board 
parallel to your base line, and let the 
remaining three sides be free to move 
together. Add a projecting straightedge 
to the bottom side as shown, and it will 
theoretically stay parallel to the base line. 
Parallel lines could be drawn anywhere 
within the shaded area above. But clearly, 
that field of action is too limited. 
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To obtain parallel motion over the en- 
tire working surface of the board, a 
second parallelogram could be coupled 
to the bottom of the first so that both 
have one short side in common. An ele- 
mentary drafting machine would result 
. .. at least in principle. In practice, it 
would fall short because the slightest 
play at any of its 8 joints would create 
gross error at the straightedge. 


FIXED 


What is needed is a better mechanical 
design based on the same parallelogram 
principle. Take a pair of rotating drums, 
connect them with a tight steel band, and 
the assembly, will behave like a parallel- 
ogram if the drum diameters are equal. 
Now couple a second band-and-drum 
assembly to the first in such a way that 
they have the middle drum in common 
... and you have the basis of a modern 
drafting machine. 
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An engineer without a K&E Slide Rule is like 
a doctor without a stethoscope. It’s the 
badge of the profession . . . with good 
reason. The first American-made slide rule 
was a K&E, and generations have known 
these rules for their precision, readability 
and velvet-smooth operation. They come in 
all types. 


The band-and-drum machine, with all Here, in exaggerated form, is what hap- 
three drums of precisely equal diameters pens when two of the drums are not 
and with bands which will not slip, will equal in diameter. This could occur in 
draw absolutely parallel lines over the either arm of the machine, conceivably 
entire working area. But if the drum in both arms with the errors being addi- 
diameters are not equal, the parallelo- tive. From this it is clear that a central 
gram principle is violated and the ma- factor in the accuracy of a drafting ma- 
chine cannot draw parallel lines. The chine is the accuracy of all drum diam- 
greater the difference in diameter the eters. That is why K&E goes to very 
more the lines will be out of parallel. extraordinary lengths in this regard in 

building PARAGON Drafting Machines. 


These basic principles and the advanced engineering design in the 
PARAGON combine to give you the finest in drafting machines. You 
realize this as soon as you place your hand on the controls. 


The scales rotate freely with the lightest pressure on the protractor 
control ring. Release it and they are locked at the nearest 15° position. 


Intermediate angles are easily set. After you've once used a K&E MOTO- 
RASER,t you’d no more go back to hand 
erasing than you'd take to drawing with 
your gloves on. With MOTORASER you can 
either pin-point your objective, or cover a 
larger area without damage to the drawing 
surface. Runs on 110 volt 60 cycle AC, or 
DC with an inexpensive adapter. 


TTRADE MARK 


Another PARAGON feature is the open center construction of the 
arms. Even when they are twisted by lifting the head of the instrument 
off the board, it is impossible to disturb the factory-set band tension. 

Ask your K&E Distributor or Branch to tell you about other PARA- 
GON features or give you an actual demonstration. 


KEUFFEL & ESSER co. 
NEW YORK » HOBOKEN, N_ ). 


CHICAGO «+ ST. 
SAN PRANOSCO «+ LOS ANGELES + 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. | 84 E. RANDOLPH ST.| 100 FARNSWORTH AVE. 


Men Available 


Civm Enotneer; J. M. ASCE, BS. in civil 
engineering, 1944, 35; married; registered civil 
engineer in Louisiana, 18 months’ experience in 
construction of reimforced concrete bridge with 
railroad, 2'/: years experience with railroad in 
design and layout of track and draimage facilities 
right-of-way matters Prefers job in construction 
or in design work; Texas or Louisiana preferred 
C-836 


INSTALLATIONS ENotneee, J. ASCE; 29 
married, graduate civil engineer with major in 
structures Experienced in managing large en 
gineering and construction organization Re 
sponsible position desired in company with di 
versified interests, particularly interested in sell 
ing or construction. Available July 1. C-S37 


J. M. ASCE; 32; married; 
B.S. in forestry and M.S. in C_E., major 
in highways, minor in logging registered 1 
year's timber access road location; 2 years’ de 
sgn superintendent and | year's construction 
management on airfield construction; 16 months 
construction contract administration on large 
industrial projects. Desires position in western 
United States, Canada or Alaska. Available 
June 1. ©-838 


Enornewr; J. M ASCE; 28, married; 
BS. in C_E.; registered in Oregon; 2 years’ ex 
perience with state road location, design and 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


construction, | year's experience in bridge con- 
struction inspection. Desires employment with 
consultant firm. Location preferred, Northwest 
or foreign. C-830.533-A-7-San Francisco 


FOUNDATION AND Structurat Enoinner; J 
M ASCE. BS. in C_E, 1951 Tau Beta Pi; 
ge 25; 2 years’ experience teaching and research 
apphed mechanics, indeterminate structures, 
souls also in land surveying, and draimage 
foundation, reinforced concrete and highway de 
ugh Desires permanent design and or research 
position location open; available summer 
1953. C-840 


Crvim Enoinerr; A. M. ASCE; age 41; proj- 
ect engineer for 15 years on heavy construction 
from location and planning time through asphaltic 
pavement state; 3 years’ party chief laying out 
buildings, railroads, streets and piers; also some 
triangulation for sounding boats and for radar in- 
strument checkers and calibrators. Speaks 
Spanish fluently will go to Latin of South 
America; has spent 35 years in altitudes between 
7000 ft and 10,000 ft. C-S41. 


Civi. Enoineer, M. ASCE; J. M AIME 
BS. in C_E.; 23; single; 2 years’ general en- 
gineering experience for mining company; !'/» 
years’ experience as officer in Corps of Engimeers 
Prefers construction, structural or mining work 
Will consider any location, preferably foreign, 
and will travel. C-842-604-Chicago 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. Al! replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Pesitions Available 


Instructors young, B. S. degree in civil en 
gineering; exceilent opportunity for part-time re 
search in highway engineering. Opportunity to 
pursue graduate work. Must be United States 
citizens. Salaries open Location, West 
8156 


26-35, civil graduate, with 
bituminous paving experience, for sales and con 
struction supervision of rubberized bituminous 
pavements, covering special work on roads and 
airports Some traveling Salary, $5,000 
$6000 a year Headquarters New York 
Metropolitan area. Y-8215 


Resipent Enctnesr, 27-32, graduate in civil 
engineering of building construction engineering 
preferred, with at least 2 years’ of active work in 
the construction field, preferably on industrial 
plants. Salary open. Location, upstate New 
York. Y-8226 


ASSISTANT Proressor, degree in civil engineer 
ing, young, with teaching experience, to serve 
under the department head = Position starts fall, 
1953. Salary, $4,000 a year Location, East 
8240 


MAINTENANCE AND CONSTRUCTION ENGINEER, 
35-45, mechanical graduate, with institutional 
maintenance, construction and alteration expe- 


STRUCTURAL 


DESIGNERS & DETAILERS 


Positions available for men with 


several years’ experience in 
bridges, industrial buildings, or 
pressure vessels and heavy duct- 
ing. Prefer CE or Arch. E. Will 
consider recent graduates with 
good educational background in 


structural analysis. 


Unusual engineering opportuni- 
ties exist in our well established 
firm in connection with the design 
of a variety of engineering proj- 
ects which include bridges, indus- 
trial buildings, advanced aero- 
nautical test facilities and other 
construction. 
Please write fully to 


SVERDRUP & PARCEL, INC. 


Consulting Engineers 
915 Olive St. Lovis 1, Me. 


SENIOR 
STRUCTURAL ENGINEER 


Age 35-45. Degree required. Mini- 
mum ten yeors’ experience in design of 
bridges and heavy reinforced concrete 
structures. Previous experience in super- 
visory position essential. 


STRUCTURAL DESIGNERS 


Age 30-40. Degree required. Mini- 

mum six yeors’ experience design of 

bridges and heovy reinforced concrete 

structures. 

40-hour week 

Paid Vacation 

Paid Hospitalization and Insurance 
Program 

Paid Company Retirement Program 


Submit complete resume of education 
and experience, salary requirement, ref- 
erences, and availability date with first 
letter. 


All replies to 
Box 222 
Civil Engineering 
33 West 39th St. 
New York 18, N. Y. 


DAM ENGINEERS, experienced in the de 
sign and construction of earth dams, pret- 
erably with a working knowledge of soil 
mechanics, concrete control, and hy- 
drology for the preparation and review of 
plans and specifications. Duties will in- 
clude report writing, field investigations and 
inspections. Some travel and public rela. 
hons 


HYDRAULIC ENGINEERS § with mini. 
mum of three years experience in hydrology 
and hydraulics of water control structures 
and waterways 


CONSTRUCTION ENGINEERS. One to 
supervise concrete control and inspection 
on channel improvement project involving 
above 9000 cubic yards of concrete. Field 

P in ete construction re- 
quired. Two to supervise contract inspec- 
tion on cha | Pp t and levee 
construction projects. Field exp in 
earth construction required 


LOCATION. Pennsylvania. 


Engineering, Publication Office, 
W. 39th Street, New York, New York. 
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WANTED: 
TRAFFIC ENGINEER 


Salary range $550 to $650 
a month. Depending upon 
training and experience 
beginning salary may be 
above the minimum. Appli- 
cants must be registered 
professional engineers. An- 
nual increases are auto- 
matic. Applicants will be 
accepted until the needs of 
the service are filled. 


Write Personnel Division, 
City Hall, Madison 3, Wis. 


ESTIMATORS 


Young Engineers capable 


of mechanical estimating 
for construction of refineries, 
steam power and similar in- 
dustrial projects. Must have 
some field experience. 


Considerable weight given 
to ambition, intelligence and 
interest in estimating and 


cost analysis. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 
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rience, to schedule preventative maintenance, pre- 
pare specifications and contracts, plan improve- 
ments, etc ag $6,000-$8,000 a year. Loca 
tion, New York, N.Y. Y-8254. 


Frecp ENGINEER, civil or mechanical graduate, 
with industrial building or heavy construction ex- 
perience, to give line and grade, check equipment 
drawings and foundations, do cost work on chem 
ical and refinery construction. Considerable 
traveling in United States Salary, $4,200 a 
year plus $7.50 per diem. Y-8270. 


Director or Pustic Works for street and 
sewer responsibilities in design, construction and 
maintenance Salary open Location, New 
England. Y-8292. 


ASSISTANT Proressors of civil engineering 
Master's degree or higher, and some practical 
and/or teaching experience. (a) One to teach a 
section in elementary plane surveying, a small 

oup in railroad and highway surveying, and 

uid mechanics. (6) One to teach a course in de- 
sign of steel and timber structures and probably a 
course in indeterminate structures at the master’s 
evel. Location, Texas Y-8309 


Survevine Instructor with teaching or sur 
veying experience, to teach at summer camp dur- 
ing the month of June Salary, $100-$130 a 
week, plus room and board. Location, southern 
New York. Y-8312. 


Fiecp Enoineer, civil graduate, with exper 
ience on line and grade, general layout, quantities 
covering grading, foundations, buildings, etc., for 
contractor on government project. Salary, 
$5,500-$7,500 a year. Location, eastern Mary- 
land. Y-S8319 


StructuraAL with 10 to 15 years’ 
experience in reinforced concrete and structural 
steel design for electric utility work. Location, 
eastern Pennsylvania. Y-8331 


Crvm ENGineer, graduate, with 5 years’ ex 
perience, or more, preferably in municipal field for 
engineering department. Salary open. Loca 
tion, New Jersey. Y-8344 


SrructuraL Destoner 28-45, with 4 
years of college specializing in structural engineer- 
ing and at least 7 years’ experience, to produce 
complete engineered designs of structural steel 
and concrete for industrial plants, machine pits 
and foundations, platforms, etc. Design and 
prepare working drawings from notes and 
sketches, estimate cost of construction, steel and 
concrete work. Salary, $5,000-$5,800 a year 
Location, New Jersey. Y-S362(a) 


Crvu. ENGINeeR, graduate, with at least 8 
years’ municipal, county or consulting experience 
covering topographical layout, streets, sewers, 
utilities, estimates and legal matters Must 
have land surveyor's license for New York State 
Salary, $6,000-$7,200 a year. Location, New 
York, N.Y. Y-8364(). 


District Enoinerr, 30 45, civil or architec 
tural with major in structural design. Should 
know theory and design of structural steel and 
possess personality to engage in sales promotion 
and public relations work with trade association 
Some travel. Salary. $7.200 a year. Location, 
East or Midwest. Y-8367. 


Sentor Civi. ENGINEER OR JUNIOR 
EnoineerR. (a) Senior Civil Engineer with 4 
years’ experience in engineering surveys, struc 
tural detailing. design and construction of sewers, 
graduate from recognized school specializing in 
civil and structural engineering; or combination of 
experience and education, registered professional 
engineer in the State of Connecticut; thorough 
knowledge of the theory and practice of engineer 
ing design, construction and surveying, hydranu 
lics, etc. Salary, $4,310-$5,450 a year (b) 
Junior Civil Engineer with either 1 year's ex 
perience in civil engineering work in the field or 
office and graduate of recognized school specializ 
ing in civil and structural engineering; or com 
bination of experience and education, good know!l- 
of the fundamentals of civil engineering, 

hysics, mathematics, hydraulics, ete. Salary, 
$3. 670-$4,240 a year. Location, Connecticut. 
Y-8369. 


Controt ENGINEER to formulate, 
organize and supervise flood control program in 
San Diego County Salary, 749 «monthly 
California registration as civil engineer required 
Minimum of 5 years’ recent responsible profes 
sional engineering experience, including 2 years’ 
in flood control and one year of administrative ex 
perience. Y-S408. 


CONSTRUCTION EsTIMATOR AND Cost ConTROL 
Man, thoroughly experienced in quantity take 
offs and estimating and with successful per 
formance record in competitive bidding Cost 
control experience required Background in 
power plant work, process piping and general in 
dustrial construction absolutely essential, Should 
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Advance with 


research 


At Boeing, facilities like the newly 
redesigned wind tunnel —the only 
privately owned trans-sonic tunnel in 
the country —help engineers get 
ahead. Here, also to help you, are 
acoustical, hydraulic, pneumatic, me- 
chanical, electronics, vibration, and 
physical research laboratories. You 
may work on such long-term projects 
as America’s first-announced jet trans- 
port, supersonic flight and nuclear- 
powered aircraft research, on guided 
missiles, or B-47 and B-52 jet bombers. 

Boeing offers careers of almost 
limitless range to men in virtually 
ALL branches of engineering (me- 
chanical, civil, electrical, aeronautical, 
and related fields), for aircraft DESIGN, 
DEVELOPMENT, PRODUCTION, RESEARCH 
and TOOLING; to servo-mechanism and 
electronics designers and analysts, 
and physicists and mathematicians 
with advanced degrees. 

Boeing pays you a moving and 
travel allowance. You can work in 
either Seattle or Wichita. Both of 
these cities provide fine fishing, 
hunting, golf, boating and other rec- 
reational facilities—as well as oppor- 
tunities for specialized advanced 
training. You'll be proud to say, “I'm 
a Boeing engineer!” 

Write today to address below or use coupon. 


JOHN C. SANDERS, Statt Engineer —Personne! 
Dept. S-5 


Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing interest 
me. Please send me further information. 


Nome 
Address 


City ond Stote 
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Photogra show S.E. 4th 
Avenue bridge over Miami 
Canal, in Miami, Florida. This 
is one of two similar single- 


Approxima 
1-BEAM-LOK open 


flooring were used on the two 


bridges. 
Use of skew single-leaf bascule 
design, rather than conven- 
square bas- 
ion cost 


A. Anderson, Assistant 
Engineer Herbert S. Saffir, 
Resident Engineer H. C. 

Thurston. 

CONSULTING ENGINEERS: Rader 

GENERAL CONTRACTOR: Jo- 

seph G. Moretti, Inc. 
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Skew Bascule 


I-BEAM-LOK 


E two movable bridges recently completed over the 

Miami Canal at S.E. 4th Avenue and N.W. 36th 

Street, in Miami, Florida, are the second and third 
structures of this type in the country. 

Both bridges are similar single-leaf bascule struc- 
tures with 44-ft. roadways. Each crosses the canal at 
an angle of 45 degrees to maintain a straight align- 
ment for both roads across the water. 

The Hanover skew bascule design which exactly fits 
the channel, eliminated waste span length and offered 
the least obstruction to navigation. And by avoiding 
the usual double-leaf type of structure, resulted in 
substantial savings. 

Contributing to this economy was the use of 7,056 
sq. ft. of U'S’S I-Beam-Lok open steel flooring. 

On the basis that 5” I-Beam-Lok weighs 18.8 lbs. 
psf., compared with 96 lbs. psf. for a conventional 8” 
slab of concrete, the weight savings on the flooring 
alone for these two bridges amounted to approximately 
272 tons! 

Available in units measuring 6’-2” in width and up 
to 49’ in length, this lightweight all-steel open flooring 
with its strong, full 5” depth can be applied directly 
to stringer on spans up to 4’ centers to permit H-20 
loadings. It does not require secondary supports. 

To find out more about U-S’S I-Beam-Lok Open 
Flooring, contact the sales office nearest you. Our 
engineers are ready now to discuss its many advant- 
ages with you. 


U-S-S SHEET PILING ALSO USED ON THESE PROJECTS— Approximately 125 tons of sheet piling were used 
in the cofferdam construction for the bascule pier and the rest pier on both bridges. 6,340 sq. ft. of sheet 
piling remained in place on the S.E. 4th Avenue bridge after the piers were completed; and 6,050 sq. ft. 
remained in place on the N.W. 36th Street bridge. 


UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


I-BEAM-LOK 
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have been successful as a chief estimator. Loca 
tion, Pennsylvania. Y-8409 


Sprectacist in civil engineering to give lectures, 

organize the setting up of the 

and to advise, if necessary, industrial firms in the 

preferably with teaching and laboratory expe 


Estimator, mechanical or civil graduate, with 
at least 5 years’ chemical plant estimating and 
construction experience, to prepare complete es- 
timates from flow sheets, covering buildings. proc 
ess equipment and utilities for chemical manu 
facturer. Salary, $8,000 a year Location, New 


GiING*HAULING — York Metropolitan area. Y-8431 


master's degree. Location, New England. Y 
S436 


Civu. Encineer with over 18 months’ expe 
rience as project engineer in foreign 

, with at least 25 years’ in responsible charge © 
Severmen Scraper Tower Machine that looms wp in the Rachpoued ts come such work; in good physical condition Will 
360° wide end 30° deep which it dug for « conege Wastment glass, take responsibility for hydraulic studies and 
cars for haulage to « fill. preliminary engineering in new hydroelectric de 

velopments; also supervision of maintenance of 


Cut Costs the SAUERMAN Way oo i 


: Construction ENGineer with at least 3 
In the job pictured above, one of the many different types of Sauerman Mn ay A 
Seraper Machines shows how to simplify a large excavation job. This sad elles for catimation, alterations ané Said 
mobile unit, operated by one man completes the long, wide excavation all work with chain store organization. Salary, 
$5,200 a year. Location, New York, N.Y Y- 


by itself—digging, hauling, lifting and dumping in a continuous, rapid 8483. 
cycle—moving along as fast as required. 
charge of a large alteration job on an institutional 


Hundreds of other examples of how Sauerman Scraper and Cableway a bik Ce ' 
machines have cut costs on various long range material handling jobs— 
both large and small—are illustrated in the Sauerman Catalog together be permanent. Salary, $7,800 a year. Location, 


with specifications of the machines themselves. Write or wire for your New York, N.Y. Y-8491 


copy of this use ful catalog NOW. Destoner, civil engineer, with experience in 
urban expressway highway design including 
> 


structures. Should have 2 years’ city planning 
A ERM B experience. Must be free to travel. Location, 
St. Louis, Mo. T-9741 
552 S.CLINTON ST. — CHICAGO 7, Il. SANITARY AND Structurat Encineer, B.S. in 
engineering, 35-50, with at least 10 years’ ex 
- ) perience im sewer systems, sewerage treatment. 
= water supply, treatment, distribution; personnel 
supervisory experience. Must be licensed struc 
tural engineer in State of Illinois. Will be in com- 
plete charge of sanitary department Salary. 
$10.000 $15,000 a year. Location, Illinois. T 


SUPERINTENDENT OF CONSTRUCTION to take 


Concrete Researcu EnGineer, civil, to 35, 
with at least 1 year’s experience in concrete mak- 
ing or research work. Will work on highway de 
velopment problems regarding use of concrete 
pavement and studying resurfacing with concrete 
Salary, to $5,400 a year; employer will pay one 
half fee. Traveling. Headquarters, Illinois 

9793. 


Curer graduate civil, to 35, 
10 or more years’ experience. Work will involve 
general supervision of work of 5 or 6 engineers 
and a number of draftsmen. Projects include 
dams, flood control, grading, airports, water 
works, sewers and sewage treatment Must be 
able to keep up with modern trends Salary 
open. Position with a firm of consultants. Lo 
cation, lowa. T-9795 


DISINTEGRATED RESERVOIR RESTORED ASSISTANT Or AssoctaTe Proressor with MS 


” degree in civil engineering, to 45, to teach gen 
BY CEMENT GUN CO. WITH “GUNITE ccoching experience Sad eaperiesce, tn 
Climatic conditions had ruined the surface tegrated concrete prior to covering the wall SS Sa Oe 
of this water storage reservoir at a Central with wire mesh. With reinforcing in place, 
t 
Pennsylvania Institution. Cement Gun Com “Gunite” was applied to bring the walls up 


y was called in to restore the struct 
Genie.” Photograph at to their original thickness (see photo above, Solution to problem 


shows our crew removing all of the disin- right). on page 44 


Complete information on many water storage reservoirs con- The employee had willfully violated 
structed or restored by Cement Gun Company are illustrated and his instructions and in doing so was 
described in our latest catalog, together with many other types undependable In this case his 
of ‘Gunite’ work we have done. A request, on your letter- “hunch”, that floors would be added 
head for catalog C 2400 will bring your copy by return mail. eventually, happened to be right 
However, since he had not been in- 
structed or authorized to add to the 
cost of the original job on the strength 
of that possibility, he deserved only 
sensor. Human nature being what it 
is, he was actually commended 


106 (Vol. p. 372) May 1953 * CIVIL ENGINEERING 


tid / 4  £4-F Le | i 
> 
>"> 
A 
N.Y. Y¥-8466(a 
t > d =, | 
| 
( 
CENERAL OFFICES ALLENTOWN. PENNA USA 


Non-ASCE Meetings 


American Institute of Electrical Engi- 
neers. A program covering advances in the 
electrical field, from tiny transistors to 
gigantic generators, will feature the summer 
general meeting of the American Institute of 
Electrical Engineers to be held at the 
Chalefont-Haddon Hall, Atlantic City, N. J., 
June 15-19. 

American Society for Engineering Educa- 
tion. The underlying theme of the 1953 
annual meeting of the American Society for 
Engineering Education, to be held at the 
University of Florida, Gainesville, June 22 
26, will be a broad evaluation of the job that 
the engineering colleges perform 

American Society of Mechanical Engi- 
neers. The Oil and Gas Power Division, 
ASME, will hold its 25th annual conference 
and exhibit at the Schroeder Hotel, Mil 
waukee, Wis., May 25 28 

American Welding Society. [1 conjunc- 
tion with the spring technical meeting of the 
American Welding Society, an all-welding 
exposition will be held at the Shamrock 
Hotel, Houston, Tex., June 16-19 

ChiEpsilon. A meeting of the New York 
Alumni Chapter will be held in the Engi- 
neering Societies Building, Room 1101, 35 
West 39th St., New York City, on June 3, 
at 7:30 p.m. It will be preceded by an in- DR TE IN CAISSON COR PORATION 
forma! dinner in the New York Times Din- 
ing Room, 11th floor, 229 West 43rd St., at 2 PARK AVENUE, NEW YORK 16, N. Y. ej ORegon 9-2082 
6 pm. There will be no meetings during Affiliated with SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION CO. NEW YORK 
the months of July and August 

Exposition for Basic Materials and Con- 
ference. The first exposition of basic ma- 
terials for industry, which will take place at - 

Grand Central Palace, New York, N.Y., SAVINGS HOW 
June 15 19, will be supplemented by a con- 4 
ference on materials at the Hotel Roosevelt, 


June 16-18 LAS A 
Conference on Modern Highways. As Lh 
part of the 1953 summer session of the 


Massachusetts Institute of Technology, the 


Departments of Civil and Sanitary Engi ? PIPE SYSTEM 


necring, and City and Regional Planning, 


and the Massachusetts Department of Public - EVERYTHING FOR A 
Works, are jointly sponsoring a Conference COMPLETE PORTABLE 
on Modern Highways on the M.I.T. cam SS 
PIPE SYSTEM 


pus, Cambridge, Mass., June 23-25 
Conference on Soil Stabilization. Ex 
amination of current problems in stabiliza 


tion treatment will be featured at a three S 
day Conference on Soil Stabilization at the FACTORY PACKAGED 


Massachusetts Institute of Technology, PIPE COUPLINGS—FITTING 
June 18 20. Sponsoring the conference VALVES—ACCESSORIES 
with M.1.T. are the Navy Bureau of Yards LIGHTWEIGHT, LABOR SAVING 
and Docks; the Army Corps of Engineers; 
the Highway Research Board; the Massa immediate installation 


chusetts Department of Public Works; and by one unskilled man. 2'/ to 30 
the U.S. National Council on Soil Mechan- 0. d. black or galvanized. Ready DELIVERED READY 


ics and Foundation Engineering to lay—without delay. FOR INSTALLATION 


Materials Handling Exposition. The Complete inventory of all in- 
dustrial Pipe, Valves, Fittings, 


Material Handling Institute, an organiza- dF 
tion of equipment manufacturers, is spon- earache tt SPECIALISTS IN PREFABRICATED PIPING 


soring a Materials Handling Exposition, SEND COUPON NOW! 

scheduled to take place at Convention Hall, gg he ALBERT PIPE SUPPLY CO., INC. | 

Philadelphia, Pa., May 18-22 
Society of Automotive Engineers. The end canteen 

summer meeting of the Society of Auto- . 

motive Engineers is scheduled to take place 

at the Ambassador and Ritz-Carlton hotels : . ( city STATE 


in Atlantic City, N. J., June 7-12. 
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Society for Experimental Stress Analysis. 
The spring meeting of the Society for Ex- 
perimetnal Stress Analysis will be held at 
the Hotel Schroeder, Milwaukee, Wis., May 

Society of Municipal Engineers of New 
York. The Society of Municipal Engineers 
of New York will meet at the Engineering 
Societies Building, 33 West 39th St., New 
York, N.Y., on May 27 at 8:15 p.m 

Western Section, Institute of Traffic 
Engineers. Headquarters for the sixth 
annual convention of the Western Section 
of the Institute of Traffic Engineers and the 
sixth annual Northwest Traffic Engineering 
Conference will be More Hall on the campus 
of the University of Washington, Seattle, 
Wash., May 21-22 


- 


Applications for Admission to 
ASCE, March 14—April 11 


Applying for Member 


Frepertck Layron Ackerson, Atlanta, Ga 

Gorvon Atcorr Besse, Rapid City, 5S. Dak 

Turopore Vicror Berry, 
Canada 

Paut Esrerty Brume, New York, N.Y 

Tuomas Braviey, St. Louis, Mo 

CarRLeTon Crate, Montreal, Canada 

jJoun Peres Ferets, Cincinnati, Ohio 

Lours Aemano Gevuret, Arlington, Va 

Watrer Scorr Harporove, Oakdale, Calif 

Tuomas Aucustus Hearrtetp, Los Angeles, Calif 

Gu.sert Denstow Henntine, Pensacola, Fla 

Marcus Ove Hi_ven, Columbia Falls, Mont 

Henet Ame Hurner, Paris, France 

Govino Jrvayt Ahemedabad, India 

Demereius Joun Louxrssas, Athens, Greece 

Cumrorp Austin Meavows, Ontario, Canada 


this could happen in your town 


THIS CITY STREET CAVED IN when 
a water main broke. It’s a 
dramatic, but not an unusual 
example of what water does to 
road bedding. 

Protect your roads and pipes from 
the problems of leakage by 
Centrilining. This patented 
process thoroughly cleans and 
centrifugally lines pipes with 
cement mortar. Leakage, 


Wide World Photo 


tuberculation and interior 
corrosion are permanently checked 
... carrying capacity and 
distribution pressure are increased 
to “better than new” highs. And 
the whole process is done with 
pipes in place . . . no excavation 

. traffic disruption. 

With Centrilining you can save 
your water mains . . . and 


Streets too. 


Write today for free booklet 


CEMENT-MORTAR LININGS FOR PIPES IN PLACE 


3,000,000 FEET (|Ateawe) OF EXPERIENCE 


CENTRILINE CORPORATION 


A subsidiary of Raymond Concrete Pile Co, 
140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of United States and Latin America 


Vancouver, BC. 


Watrer Marion Nerr, Redding, Calif 
Wiuttam Josern New, Fort Belvoir, Va 
Maynarpo Avams Patron, Kansas City, Mo 
Howarp ALLen Preston, Walla Walla, Wash 
Paut Incotr Ronevev, New York, N.Y 
RaymMonp Witttam Russ, Fort Worth, Tex 
RICHARDSON Sete, Balboa Heights, Canal Zone 
Simmer, Washington, D.C 

Josern Simmons, Arlington, Va 

Raten Rosertson Stone, Decatur, Ga 
Harrison Moore Tice, Columbia Falls, Mont. 
Barrow Van Ness, Jre., Baltimore, Md 

Jack Evererr Wesr, Laredo, Tex 

Lawrence Francis Waearry, Billings, Mont 
Watrer Freverick Winters, New York, N.Y. 
Joun Woop, Elizabeth City, N.C 


Applying for Associate Member 


Nastr Aumap Atvt, Kalat State, West Pakistan 

Man™Moub SHAarawti Amin, Alexandria, Egypt 

Arrnur Cyrus Bearp, New Orleans, La 

Fart Bencry, Punjab, India 

FrReverick Biscnorr, Savannah, Ga 

Russet. Seavey Boowett, Florham Park, N J 

FRANKLIN EvGene Bosworth, Chicago, 

Britrron, Albany, N.Y 

Cart Aucusr Carson, Cleveland, Ohio 

ALexanper Castitie, Los Angeles, Calif 

Craupe Jean-Baptiste Cuauvez, Paris 
France 

Rosert Recinacp Conner, Dallas, Tex 

Morris Corn, Casablanca, 
Morocco 

Bertie Correct, Richmond, Va. 

Boyvp Jerome Dreesen, Hingham, Mass 

Artuur Fircn, Pittsburgh, Calif 

Hans Arnoip Groce, Vancouver, Canada 

ALonzo Horrman, San Diego, Calif 

Frep Jacow Hoprpr, Wauwatosa, Wis 

H. G. Howarp, Jr, Dallas, Tex 

NAPOLEON JOHNSON, Nashville, Tenn 

Joun Bernarv Kemp, Bismarck, N. Dak 

MACALALAG, Quezon City 
Manila 

Guipo Muittre, New York, N.Y 

SHERMAN Merrit Morey, Boston, Mass 

FRANCIS ENGLERT Netrocker, Avon, N.Y 

Joun Bentiey Neserrr, Baltimore, Md 

Grecory Norko, Baltimore, Md 

Wrttam Mack Parker, Corpus Christi, Tex 

MARTIN OrneN Partison, Houston, Tex 

Watter Ranp, lowa City, lowa 

ALLEN Muscrove Reese, Toledo, Ohio 

Frank RemiIncton, New Orleans, La 

TuHerovore Ruopes, San Francisco, Calif 

Sverre STEEN Sanpat, New Vork, N.Y. 

Epwarp Micnaet Sett, Honolulu, TH 

Erwin Scuaem, Cincinnati, Ohio 

Kay ALLEN Spooner, Benton Harbor, Mich 

Joun Mac Srewarr, Cleveland, Ohio 

Catvin Juneau, Alaska 

BarLey Tremper, Sacramento, Calif 

LAKSHMANASA RAMACHANDRASA VAGALE, Chicago 


French 


Emerson Josern Wamsiey, Tampa, Fla 
Samvuet ALEXANDER WiGoNn, Boston, Mass 
Loren Wiper, Je, Bolivia, S.A 
Eomunos Worrr, Seattle, Wash 


Applying for Junior Member 


Roserr C. Bayies, Oakland, Calif 

Josern ANTHONY Baltimore, Md 

Eowin Cameron, Lima, Peru 

Micnaet Cut, New York, N.Y 

Raraet Cornetto Corpero, Lafayette, Ind 

Davin Wattam Ft. Sam Houston 
Tex 

Francis Eooer, Kansas City, Mo 

Seymour Freep, New Vork, N.Y 

Feurre Gorspea Santurce, 
Rico. 

Enocn Josern Frencn, Shreveport, La 

CHARLES ANDREW Froman, Jr., Fairbanks, Alaska 

Joun Washington, D.C 

Davin Warren Harvey, London, Ont., Canada 

Epwarp New Hetmers, Wilmington, Del 

Marvin Anon Hornstetn, Los Angeles, Calif 

Armas Laura, Urbana, Il 

Linpimore, Overland Park, Kans. 

Greorce Tuomas Loumever, Gainesville, Fla 

Suaw Hstao-Y¥t Lu, New York, N.Y 

Lours Ropert Morra, Blackwood, 

Paut Emm Hampton, Va 

SuanTiLaL AmBpacat Pare, East Lansing, Mich 

Wattrer Georce Ramsey, Santa Ana, Calif 

Lawrence Sartz, New York, N.Y 

EuGcene Cheyenne, Wyo 

Rosert ANTHONY WisrorT, Chicago, Il 


Puerto 


[Applications for Junior Membership from 
ASCE Student Chapters are not listed. | 
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SUPPLYING a fundamental need in the field of hydraulics, the Smith-Francis 
Turbine has been in the forefront of the industry for many years. It is ideal for that 
long range of heads existing between the lower medium and very high. Completely 
described in a new Bulletin No. 152—just off the press! Write for your copy NOW! 


S. MORGAN SMITH CO., YORK, PENNA. 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Tamping Roller 


AN EXTRA HEAVY duty tamping roller 
has been announced. The Model 2D10- 
WS features twin drums with solid wedge 
type feet When loaded with sand it 
exerts a tamping pressure of 1250 psi 
Water ballast may be used for lighter 
pressures. Like other rollers produced by 
this company, the wedge-foot model has 


Model 2D10-WS 


an oscillating yoke which allows a full 
tamping effect on uneven ground. Drum 
is 5 ft diameter by 5 ft long. Southwest 
Welding & Manufacturing Company, 
Alhambra, Calif. 


Masonry Saw 


EXCELLENT RESULTS were reported 
when Gust G. Larson & Sons, Inc., con 
verted their Model HD masonry saw to 
track sawing of stone lintels on the St 
James Cathedral job in Rockford, Illinois 
Clipper CBR break resistant blades were 
used to cut the Indiana limestone. The 
Model HD masonry saw was converted 
into a track saw by simply placing the 
cutting head onto a convertible (4 wheel) 
car equipped with precision wheel guides 
then setting the cart on track. This con- 
verted unit without the tracks is also used 
to cut patches, trenches, or contraction 
joints in concrete or asphalt. Several ex- 
clusive features have been incorporated 
into the Model HD. A pressure equalizer 
spring automatically cushions the blade, 
giving longer blade life and with the 
patented “‘select-a-notch"” the saw oper- 
ator can easily adjust the cutting head to 
any desired height. Other Clipper features 
are: a factory sealed water pump that 
operates wet or dry; and a patented hinge 

lok-blade guard, which serves as a 
protective shield and eliminates water 
spray when wet cutting. Builders and 
contractors have found that one operator 
and a new Model HD Clipper can keep a 
full crew of masons supplied with perfectly 
cut bricks or blocks. Furthermore, with 
the dustless Clipper HD, it is possible to 
operate the saw in confined areas—right 
alongside the masons. There is no time 
lost in transporting the material; there is 
no dust. Clipper Manufacturing Com- 
pany, Suite 813, 2800 Warwick, Kansas 
City 8, Mo. 
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OF 


INTEREST AS 


Protractor Triangle 


AN ADJUSTABLE protractor triangle that 
permits the drawing of accurate angles 
from the base line has been introduced 
Indispensable to draftsmen, engineers, 
students and others who require rapid 
angle measurements, the Tru-Angle can 
quickly be set to precise graduations of 
'/, deg, then firmly held in place with a 
knurled knobbed screw. The protractor 
triangle highlights two rows of everlasting 
die sunk graduations—the outer row indi- 
cating angles from 0° to 45°; the inner 
row showing angles from 45° to 90° from 
the shorter base. Skillfully crafted from 
crystal clear optical plexiglas, the Tru 
Angle completely eliminates the blind 
spots and forms a shatterproof, heat 
resistant instrument that is impervious to 
wear, warp and discoloration. The Alvin 
Company, Windsor, Conn. 


Asphalt Mixer 


Tue utrp-8 Multi-Pug asphalt mixer, 
second in the line of portable asphalt 
mixers being produced by the compan. y, is 
announced. It is especially suited to hot 
or cold patching operations in any season 
under wet or dry conditions. The mixer is 


Asphalt Mixer 


precisely engineered, rigidly constructed 
and thoroughly tested in handling on-the- 
job mixtures of asphaltic concrete, sheet, 
sand, or mastic asphalt at remarkably high 
rates. It reactivates and heats stock pile 
mixture up to 10 tons per hour; prepares 
cold asphaltic mixtures up to 10 tons per 
hour; prepares hot asphaltic mixtures up 
to 5 tons per hour; dries various types of 
wet aggregates quickly and thoroughly; 
removes both moisture and solvents from 
bituminous mixtures; and processes tars, 
paving asphalts, cut-back asphalts and 
emulsified asphalt. K.E.McConnaughay, 
Lafayette, Ind. 


REPORTED BY 


MANUFACTURERS 


Scrapers 


INTRODUCTION of two high-speed self- 
propelled Terra Cobra scrapers, the 
TH-B90 and the TH-B110, has just been 
announced. Both rubber-tired models 
incorporate the same basic design and op 
erating characteristics as the larger ma- 
chines, including positive hydraulic steer- 
ing, air operated power control, ‘boiling 
bow!" loading, positive roll-out ejector 


» 


Model TH-B90 


and heavy duty construction throughout 
with many components interchangeable 
with the larger models. The units were 
developed to offer a complete range of 
capacities to meet varied contractor re- 
quirements. Model TH-B90 is equipped 
with a 150 hp Cummins Diesel engine, 
and has capacities of 9.0 cu yds struck, 
11.0 cu yds heaped. The TH-B110 
utilizes a 180 hp Cummins Diesel, and is 
rated at 11.0 cu yds struck, 13.0 cu yds 
heaped. All 142 series models are powered 
by 225 hp Cummins Diesels, and are rated 
at 14.0 cu yds struck, 17.5 cu yds heaped 
Extremely high ground clearance, short 
turning radius, and ample flotation and 
traction are said to give the new units a 
high degree of maneuverability. Sim- 
plicity of design and ease of servicing are 
claimed as outstanding advantages 


Wooldridge Mfg. Co., Sunnyvale, Calif. 


Reflective Curing Paper 


RECENT TESTS with all types of concrete 
curing materials proved the need for a 
curing medium which would prevent ex- 
cessive heat on the slab surface as well as 
retain sufficient moisture during the early 
period of hydration. As a step in this 
direction, the Sisalkraft Company has 
developed a curing blanket. The special 
reinforced curing paper is bleached white 
on one side to reflect solar heat—which, 
when applied to the slab, will bring more 
into balance these temperature variations 
The curing paper will produce the best 
curing results at the lowest possible per 
square yard cost. The Sisalkraft blankets 
will be available in any width up to 26'/, 
ft. Under ordinary job conditions and a 
72 hr curing period, the blankets can be 
re-used a minimum of 15 times. The 
Sisalkraft Co., 205 W. Wacker Drive, 
Chicago 6, Ill. 
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if it’s concrete eee 


UNIVERSAL 


world’s largest manufacturer of 
concrete sewer and culvert pipe 


26 plants for convenient, econom- 
ical service. 
30 years’ experience in pipe, 
cribbing, precast manholes, river- 
weights, flat base pipe. Name it, 
we make it! 


UNIVERSAL 


CONCRETE PIPE CO. 
_ 297 South High Street 


Columbus, Ohio 


Publishers of Famous ‘'Pipe Dreams" 
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Equipment, Materials & 
Methods (Continued) 


Loading Attachment 


A HIGH-SPEED stockpile loading attach- 
ment has been developed for the com- 
pany’s Model 3 Force-Feed Loader. 
The Force-Feed Loader, the original one 
on the market, has long been considered 
the best tool for loading windrowed ma- 
terials such as found on road maintenance 
work. The new auger-type feeding 
mechanism will pour forth a constant 
stream of free-flowing stockpiled material 
at volume rates of up to 10 cu yds per min 


Bulldozer Moldboard-Auger Feeder 


It is ideally suited for loading such ma- 
terial as coal, gravel, crushed stone, coke, 
dry chemicals, or any free-flowing stock- 
piled material Designated the Bull- 
dozer Moldboard-Auger Feeder, the at- 
tachment is available either as original 
equipment on loaders shipped from the 
factory or as an attachment which can be 
installed on machines already in the field 
The attachment includes a bulldozer type 
moldboard which extends across the loader 
to provide a 90 in. width of gather and 
has positive hydraulic down pressure on 
reversible cutting edges. A special feature 
of the feeder are the side boards at each end 
of the moldboard. These sideboards may 
be reversed for loading from windrow or set 
for loading from stockpile. When set for 
stockpile loading the sideboards prevent 
material from building up in front of 
the front wheels. Athey Products Corp., 
5631 West 65th St., Chicago 38, Ill. 


Control Valve 


A PRESSURE REDUCTION valve, known 
as the automatic liquid level control, has 
been developed. The valve has been pri- 
marily designed to maintain a very low 
and sensitive outlet pressure. The valve 
can be adapted to many uses in diverse 
types of equipment where a steady water 
or other liquid level is to be maintained 
automatically. It takes the place of float 
valves, wherever a closed system is de- 
sirable because of sanitary requirements 
or corrosive conditions. The control 
operates in a range of inlet pressure from 
5 Ibs psi to 260 Ibs psi and can be set to 
maintain a steady water level in a range 
from 5 in. to 20 in. Helco Products Corp., 
2041 Colorado Ave., Santa Monica, Calif. 


When Requesting Product Infor- 


mation Please Mention Civil 
Engineering 


WILD 


A “baby” for preliminary surveys, 
reconnaissance work, construction, 
leveling, location surveys. 
Weighs only 7 Ibs. 
including “thermos bottle’ container 
and extension-leg tripod. 
Prism underneath telescope gives 
vertical range of 72° 
TELESCOPE: Upright image, 5x 
magnification, field of view 8° 
READING: Horizontal circle to 1’, 
vertical to 2’ 
PRICE: $315.00 incl. metal container 
and extension tripod with 
small plumb-bob 
For details phone or write for Bkit CV5 
Complete repair & servicing facilities 
by foctory specialists. 


HENRY WILD 
SURVEYING INSTRUMENTS SUPPLY CO. 


OF AMERICA, INC. 
MAIN & COVERT STS., PORT WASHINGTON, N. Y. 
Washington 7-48430 
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CLARIFIERS 
OR 
THICKENERS 
FOR 

TRADE 
WASTE 
TREATMENT 


Hardinge THICKENERS or CLARIFIERS 
have solved problems for the following indus 
tries with water treatment, waste-disposal or 
by-product recovery difficulties: coal, paper, 
oil, glass, lime, stone, sand, carbon black, 
meat packing, rubber, domestic sewage, and 
others. 


Available for steel, tile, wooden or concrete 
tanks up to 200’ diameter with the famous 
“Auto-Raise” feature to prevent scraper 
breakage. Write for Bulletin 31-D-37. 


HARDINGE 


YORK, PENNSYLVANIA — 240 Arch St. Main Office and Works 


YORK 17 © SAM FRANCISCO © CHICAGO 6 © HERING MINN TORONTO 
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Equipment, Materials & 
Methods (Continued) 


Concrete Mixer 


A feature of a concrete mixer recently 
announced is the movement of the center 
of gravity to a point which allows greater 
payloads while still maintaining legal dis- 
tribution of the weight on the truck's 
axles. The big mixer is suitable for 
mounting on ten-wheel trucks with 175 
in. wheelbase Power for the drum is 
furnished by a transverse-mounted, 93 
hp Ford OHV Industrial 6 and _ basic 


6 To 7% Cu Yd Mixer 


Ford power transmission assembly. Over- 
all gear ratio through the transmission 
and final chain drive is 281 to 1. With 
the engine in the rear, the main weight 
of the concrete is thrown far forward 
to equalize axle loads. Construction of 
the mixer’s frame is unusually strong 
and the drum itself is stiffened by two 
continuously welded overlapping mixing 
spirals. Both charging and discharging 
hoppers are designed with large collecting 
areas. The folding chute is made of '/, 
in. steel and extends 8 ft 6 in. from the 
swivel center. A 4 ft extension is mounted 
on the fender. Ninety gal of water are 
carried in a front mounted combined 
pedestal and tank with outlets for mixing 
and washing. A */, in. gear-type water 
pump is driven by V-belt from the mixer 
engine. Prompt inexpensive maintenance 
is guaranteed by the usual availability of 
Ford parts. Willard Concrete Machinery 
Sales Co., 11700 Wright Road, Lynwood, 
Calif. 


Grating Selector 


THE comMpaNY has made available for 
the first time in the steel flooring industry, 
a safety grating selector which with a sim- 
ple setting enables the user to choose a 
grating for a specific load-span condition 
This selector also will indicate the deflec- 
tion of grating selected under a given load- 
span condition. In addition to this, the 
selector shows a complete table of panel 
widths in stock sizes as well as a complete 
range of weights of all A. O. Smith safety 
grating. The device, which operates simi- 
lar to a slide-rule, places at the user's 
finger tips the complete engineering data 
required for most installation with A. O 
Smith safety grating. A. O. Smith Corp., 
3533 N. 27th St., Milwaukee, Wis. 


Alabama 
Industrial Plant 
SAVES $5,000 


with Koppers 
Pressure-Creosoted 


oT long ago, an industrial con- 

cern decided to erect a 4,600- 
foot fence around its Alabama plant 
area. The bid received on a conven- 
tional chain link fence with steel 
posts embedded in concrete was 
$15,654.14. When they checked with 
Koppers they found that they could 
save $5,000 by using Koppers pres- 
sure-creosoted posts. 

Needless to say, they installed pres- 
sure-creosoted posts. No concrete was 
needed—the posts were set directly 
in the ground. The link fence, sup- 
ported by heavy wire was easily at- 
tached to the strong, sound wood. 
They were so pleased with their chain 
link fence on pressure-creosoted posts 
that they have installed a similar 
fence at another plant. 

Koppers pressure process forces 
creosote deep into the wood .. . gives 
it long-lasting service for years and 
years. In fact, Koppers posts are 
known as 30-year posts. They are 
available in sawn or rounds in al- 
most any size. 

For further information, write 
your nearest Koppers Office. 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa, 


KOPPERS 
PRESSURE-TREATED 
woop 
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We sharpened a long, fine 
drafting point on an Eagle 4H 
TURQUOISE pencil, snapped it off 
and used it as the needle in an 
old-fashioned phonograph. 


The point held without crumbling 
under the weight of the arm and the 
vibrations of the groove, and played 
the full record with surprising 
clarity! 


Here is conclusive proof that the 
S 100% “Electronic” graphite in the 
TURQUOISE lead gives it a particle 


fineness and compactness that pro- 


the Record duce non-crumbling, amazingly 
wear-resisting needle points. 

100% “Electronic” graphite also 

proves that gives unmatched denseness and du- 

rability, with the superior smooth- 

ness, uniformity and reproduction 

lj lj ISF quality every draftsman dreams of. 

PROVE IT YOURSELF: Write for a 

sample TURQUOISE pencil in any 

grade you desire, and test it at your 

own drafting board. Please name 


your regular supplier and this maga- 
zine. 


with 100% “Electronic” Graphite 


EAGLE PENCIL COMPANY * NEW YORK * LONDON * TORONTO 
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Equipment, Materials & 
Methods (Continued) 


DIFFICULT | | 
| Sanitary Fill Method 
ON THE BANKs of the Allegheny River in 
New York State, the city of Salamanca is 


constructing a beautiful, park-like area 
| with the Drott Method of Sanitary Fill 
For the past two years this community of 
9,000 people has used a TD-14A Inter 
national Tractor with a 2 yd Drott bull- 
clam shovel to dispose of garbage and re- 
fuse in this clean, healthy manner. They 


e@ FOUNDATIONS credit their success in the Operation to 
e@ CAISSONS FOUNDATIONS excellent supervision and a site which has 

good natural drainage Here is an excel 
UNDERPINNING 


iy an Leaders in scientific design and construction of 


@ SHORING difficult foundation work, Spencer, White & 


© COFFERDAMS Prentis provide engineering know-how that can 
© SPECIAL SERVICES be an important cost saving factor on any job, 
roe small or large, particularly when completion in 
revised cetalog. @ minimum construction period is vital. 


lent example of a well-planned and cor 

. SPENCER, WHITE & PRENTIS, INC. rectly-built sanitary landfill, The area is 
being brought up to grade with a series of 

10 East 40th Street, New York 16 » Hammond Bidg., Detroit, Mich. densely compacted refuse cells sealed be- 

. In Canada neath two feet of dirt cover. This varia 
Spencer, White & Prentis of Canada, Ltd. tion of the Drott Method utilizes a ramp- 

700 Boy St. 209 Park Bidg. 2052 St. Catherine’s St., W. in-trench operation which is commonly 

Toronto, Ontario Windsor, Ontario Montreal, Quebec recommended for this type of terrain. To 


this symbol of our berate history, the USS. 
Cunsiiiefion, shown here being towed through the Becumant Ship Canal 
Texes. 


Aine jest Gs well known to bridge builders the world over is the Earle Gear — 
* @perating tnachinery which helps raise this and many other bascule bridges. | 
obtain cover for the compacted refuse, the 


Bullg@ers Know from experience that Earle bridge equipment is efficient — Bullclam Shovel excavates a_ shallow 
and unfailing, provides years of trouble-free economical operations. — trench parallel to finished cells of previous 

G my collections. Into this shallow trench, a 
Behind all Eerie y mands highly skilled end expe- given amount of the day's garbage is de 
: tienced Earle engineering stoff, ready to help you with your gear or machin- posited and the Bullclam again begins the 
ery problems. Write today for engineering service, information or catalegs. of compaction, excavation and cover 


: Accurate planning and strict operational 

G cue Company, 4717 Stenton Ave., Philadelphia 44, Pa. 

came, & Ma n Ave., procedure guarantee a satisfactory fill 


under almost any conditions Drott 


Manufacturing Corp., Milwaukee 8, Wis. 


\ Tree Puller 


A TREE PULLER is now available that 
will operate on any tractor with a 3 
point hydraulic implement hitch. Called 
Tree-Grubber, this puller works on the 
principle of resultant forces. The tractor, 
with Tree-Grubber attached, backs into 
a tree and pushes it horizontally. At the 
same time, the hydraulic lift is operated, 
which tends to lift the tree vertically 
This combination of horizontal push 


(Continued on next page) 
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AGILDEDERA ... 
A GLORIOUS PAST! 


Devoted to a heritage as ancient as Rome... 
dedicated to a precision men have dreamt 
of .. . Kern instruments bring you the strength 
of the past. . . the precision of the future! 


THE GK! LEVEL 

Incorporating three distinctive time saving 
features, the GK]! is ideal for any building 
site work. A quick coupling joint connects 
the instrument to the new Kern ball and 
socket head tripod. The coincidence spirit 
level is centered with a tilting screw and the 
horizontal clamp has been replaced by a 
simple and faster friction clutch. The result 
is a unit matched for perfect working partner- 
ship ... giving you greater portability, speed 
and accuracy. Send today for fully illus- 
trated brochure. 


Complete Service Department 
Factory Trained Personnel 


KERN SURVEYING INSTRUMENT 
DIVISION 


Paul Reinhart Co., Inc. 
66 Beaver St., New York City 
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Equipment, Materials & 
Methods (Continued) 


and vertical lift exerts sufficient diagonal 
force to push the tree out of the ground 
at about a 45 deg angle. Removing trees 
with the Tree-Grubber is a safe, one man 
operation. Due to its diagonally pushing 
action, it forces the tree out of the ground 
away from the operator. This eliminates 
the danger of the tree falling on the oper- 
ator, as can happen when a tree is pulled 
out with tongs or log chain, or when a 
saw is used. Also, one man with a Tree- 
Grubber can remove trees faster than two 
men with less modern methods. The Con- 
tinental Mfg. Co., Box 983, Kiligore, Tex. 


Shaft Mucker 


A LARGER, '/: cu yd capacity model of 
the hydraulically operated Hydromucker, 
was announced. The shaft mucker fea 
tures all of the job proved advantages of 
its */, yd predecessor in addition to the 
larger capacity clamshell bucket. Both 
models are chain slung, low headroom 
buckets which operate effectively in as 
little as 7 ft of headroom. The heavy- 
duty, 2,025 Ib '/2 yd bucket has alloy steel 
lips and teeth and is closed by two single 
acting hydraulic rams mounted horizon- 
tally within the bucket yoke. Hydraulic 
power from two 6-cylinder axial style 
piston pumps each delivering pressures up 
to 3,500 psi, provides maximum closing 
pressure at the teeth causing the bucket to 
bite down into the muck rather than draw 
away during closing like rope reeved 
buckets which must be hoisted to close 
The sturdy, compact power unit, for use 
with either the */, or '/, yd bucket, is skid 
mounted and equipped with a lifting eye 
for easy handling. The 15 hp splash proof 
motor is equipped with a rain tight start- 
ing switch. Power to pumps is transferred 
through adjustable V-belts. Bucyrus-Erie 
Co., South Milwaukee, Wis. 


Asphalt Plants 


AN IMPROVEMENT on the Continuflo 
line of asphalt plants is offered. Re- 
cently announced was the design and in- 
stallation of a new type truck loading 
hopper with twin clam gates on the mixer 
units of both the Models 51 and 101 
continuous process plants. The hopper 
permits discharge of material from the 
pugmill into trucks with least possible 
segregation of mix. The gates are steam- 
cylinder actuated by means of a lever 
extending up to the operator's platform. 
Capacities of the discharge hoppers have 
also been increased. The hopper on the 
small mixer now holds over a ton of ma- 
terial, whereas the hopper on the large 
mixer holds approximately two tons. 
Thus there is provided ample time for 
changing trucks without shutting down the 
machine. Together with the addition of 
the new twin clam gates, the increased 
hopper capacities permit operators to un- 
load a uniform, non-segregated mix at a 
steady, profitable pace. Pioneer En- 
gineering Works, 1515 Central Ave., 
Minneapolis 13, Minn. 


A ROMAN DREAMS... 


ern 


AARAU 


Unbelievably advanced, the architects of 
ancient Rome possessed a skill and an art 
deserving of wonder. Working with make- 
shift, elementary instruments they achieved 
a degree of precision that is nearly mi- 
raculous. 


KERN PRECISION 
DRAWING INSTRUMENTS 


The miracle of the past has become the 
commonplace of today. Modern training, 
modern knowledge and Kern precision 
drawing instruments assure you absolute, 
unerring accuracy and a precision the 
ancients could not even measure. What- 
ever your skill, whatever your task, there is a 
Kern precision drawing instrument set to fill 
your every need. Set prices from $15 to 
$100. 


At your nearest dealer, or write direct to: 


KERN DRAWING INSTRUMENT 
DIVISION 


Borden & Riley Paper Co. 
62 E. 11th Street, New York City 


OF MODERN PRECISION! 
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Senicised 
HOT POURED 
Para-Plastle 
FOR POSITIVE 


SEALING OFALLJOINTS 


@ MAINTAINS BOND FROM 0° TO 180° F 
@ RESILIENT, ADHESIVE, ELASTIC 
@ ADHERES TO CONCRETE, STEEL, 


Para-Plastic prevents infiltration of water 
er other foreign substances under any 
or tier of 


monolithic concrete. 


Write for complete information on 


METALS, WOOD AND TILE 


Ask for details. 


*Para-Plastic is one of the many pat- 


ented products developed for the Construc- 


tion Industry by Servicised Products Corp. 


SERVICISED PRODUCTS CORP. 


6051 W. 65th STREET © CHICAGO 38, ILLINOIS 


CONTRACTORS 


DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


More than sixty years of successful expe- 
rience backed by superior equipment and 
ample financial resources, constitute your best 
possible assurance of satisfactory service. 
Estimates submitted promptly on request. 
Manvfacturers, also of Diamond Core Drilling 
Machines and complete accessory equipment, 
including all types of Diamond Drilling Bits. 
Write for Bulletin No. 320. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 


ENGINEERS’ COUNCIL FOR 
PROFESSIONAL 
DEVELOPMENT 


announces 

a new guidance booklet 
““Engineering—o Creative Profession’ 
A 30 page, 6” x 8!” illus- 
trated pamphlet designed to 
assist students in deciding 
whether engineering is to be 
their future life work. This 
supersedes “Engineering as a 
career.” 

Copies available at $.25 each: 

50 or more, 20% discount 


Engineers’ Council for 

Professional Development 

29 West 39th St., New York 18, N. Y. 

Please send me copies of Engi- 

neering——o Creative Profession. 
Payment is enclosed herewith 


116 


Equipment, Materials & 
Methods (Continued) 


Accessories for Grader 


FRONT WHEEL LEAN and power circle 
turn are now offered as optional equip- 
ment for the 40 hp, 8,800 Ib tandem-drive 
Model D motor grader. The new acces- 
sories increase the versatility of the grader 
so that it meets more work requirements 
in this class grader than ever before 


Mechanism for the front wheel lean in 
cludes axle and steering knuckles, addi 
tional tie bar, and wheel lean cylinder 
The wheel lean has a range of 25 deg each 
way, comparable in design to that in the 
104 hp Model AD-40 motor grader in the 
line. This gives ample range for ditch- 


ing and for counteracting side draft 
The power circle turn is operated by 4 
hydraulic motor and reduction gear and 
includes a new circle. Self-cleaning teeth 
mounted on the outside of the circle, and 
self-locking reduction gears of the same 
design as on the AD-40 are used on the 
Model D. The new circle is designed to 
provide the same three-point mounting 
and provision for adjustment as on the 
standard Model D and other A-C motor 
graders. The circle turn provides pre 
cision control with a wide range of settings 
through its 135 deg. Allis-Chalmers Mfg. 
Co., Tractor Div., Milwaukee, Wis. 


Building Material 


AN AMAZINGLY versatile lightweight 
mineral building material called Zeprex 
which replaces concrete in building super 
structures, but can be sawed, drilled, cut 
with an axe, and nailed like wood, is being 
introduced into this country. Zeprex, a 
Swedish development, has for the past 15 
years been successfully used as roof deck- 
ing, walls, ceilings and floors of almost 
every type of building—-homes, hospitals, 
manufacturing plants, etc. Manufactured 
in slab form, Zeprex comes in 20) in. width 
in lengths up to 18 ft. Depending on the 
desired strength and insulation value, 
thickness may vary from 2 in. to 10 in 
Zeprex is lightweight, only one-fifth the 
weight of concrete; it is a structural mate 
rial, self-supporting in lengths up to IS ft 
and more; it has ten times better insulat 
ing qualities than concrete, and is suitable 
for use in Arctic and Tropical temper 
atures. It is combustible; it has a plea- 
sant oyster-white surface which may be 
left natural or decorated if desired; and it 
is workable like wood. Blocks of Zeprex 
were floated on water for hours, proving 
its exceptional buoyancy. Because of its 
unicellular construction, Zeprex provides 
an excellent moisture barrier having less 
than '/,; the water adsorption of regular 
building brick. United States Plywood 
Corporation, Weldwood Bidg., 55 West 
44th St., New York 36, N. Y. 
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Now! Panra-Plastic JF 
New type Para-Plastic JF for airfield : 
— and airport construction. Resists dis. 
mtracted joint solution by Jet Fuel spillage or leaks. | 
best All other Par ‘lastic features included. 
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| Para-Plastic for sealing any joint. 
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...» nearly a half century of 
it, installing millions of feet 
of time-tested piling 


FOR 
All soils 
All structures 
All over the U. S. 


You'll find the MacArthur story 
interesting. Write for it. 


MacArthur 


CONCRETE PILE CORP. 
18 East 48th Street 
New York 17, 

NEW ORLEANS CINCINNATI 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 
Subsidiory—Barium Stee! Corporation 
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Literature Available 


Heavy Dury Traicers— Catalog C-7 
describes the company's line of heavy 
duty trailers Standard specifications, 
general specifications, photographs and 
informative data is included. Birmingham 
Manufacturing Company, Inc., P. O. Box 
1351, Birmingham, Ala. 


BuILDING IN THE Atomic The 
Proceedings of the Conference “Building 
in the Atomic Age”, held at the Massa- 
chusetts Institute of Technology on June 
16 and 17, 1952, have been published 
The publication includes papers on the 
general effects of atomic bombs, the design 
and analysis of above and below ground 
structures, and the economics of blast 
resistant construction, which were pre- 
sented by a group of leaders in this field of 
research, Price is $3.00 per copy, post- 
paid. C. Marvin Pickett, Jr., Room 1-250, 
Mass. Inst. of Tech., Cambridge 39, Mass. 


Dircners—A catalog on the Shawnee 
ditcher (Model 52), the original back-hoe 
type ditcher designed specifically for 
light applications and the Scout ditcher 
(Model 66) designed for heavy and ex- 
tensive digging, is available. Features 
are presented and photographs, specifica- 
tions, etc., are included. Shawnee Manu- 
facturing Company, Inc., 1947 North 
Topeka, Topeka, Kansas. 


INCINERATION-—A pamphlet on inciner- 
ator stokers will be of particular interest 
to those who are facing the problem of 
how to obtain increased capacity from 
their incinerators or taking steps to build 
new incinerator plants. F & E incinerator 
stokers have proven that they can in- 
crease the rated capacity of existing in- 
cinerators by 50% and, at the same time, 
greatly reduce labor, maintenance and 
carry-over and odors from the stack. 
Flynn and Emrich Company, Holliday and 
Saratoga Sts., Baltimore 2, Md. 


Rorary No. 
5210 presents—to those who are faced with 
the problem—a means of purifying liquid 
influent that has received preliminary 
treatment for the removal of solids. 
Features of the Carter rotary distributor 
are described and illustrated and numerous 
charts, diagrams, specifications, etc., are 
included. Ralph B. Carter Co., Hacken- 
sack, N. J. 


Wire Rope RECOMMENDATIONS An 
informative It-page wire rope recom- 
mendations booklet for general contrac- 
tors, has been announced. Printed in two 
colors, and fully illustrated, this booklet 
was designed with a definite purpose in 
mind; that of recommending the “one 
best wire rope"’ for each major type of 
equipment used by contractors. American 
Chain & Cable Co., Inc., 929 Connecticut 
Ave., Bridgeport, Conn. 


GRATING CO. 


Over 50 years ago Walter Irving 
founded what is now the Irving 
Subway Grating Co. Shortly there- 
after he conceived the idea of Open 
Steel Flooring and a new industry 
was born. Since that time experi- 
ence has taught us a lot about 
grating, its use and its properties. 
We will be happy.to shore this 
experience and know-how. 


For Further Information 
Write For Booklet 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 190 


OFFICES and PLANTS at 
5008 27th St., Long Island City 1, WN. Y. 


TIDE GATES 


| 


Fig. B-144-A 


One of Two 48” Type M Gates installed 
in Ft. Stanton Park Reservoir, Washington, 
D. C., to maintain direction of flow. See 
Feb. 22, 1944, issue Engineering News 
Record for story about this project. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S. A. 


50 
Have Utilized es 
& counsel of 
IRVING 
PROOF SUBWAY 
, 
x 
| 
i = 
| 
1808 10th St., Oakland 20, California 
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FOR UTILIZING 
WATER RESOURCES 


White stevens 


WATER LEVEL RECORDERS 


graphic, visual or 
audible registration 
. +. local or remote 


The planning of any project which in- 
volves the utilization of water resources 
is based on flow data which can be ob- 
tained from STEVENS water level re- 
corders. And STEVENS recorders are 
equally important in the efficient opera- 
tion of the completed project. 
STEVENS instruments have been a 
standard of quality since 1907. They 
are at work compiling data on all major 
hydroelectric and flood control projects, 
and in water works, sewage disposal 
plants, irrigation and industrial instal- 
lations in all parts of the world. 


Consult with STEVENS hydraulic in- 
strument specialists before plan- 
ning any water measurement or 
control installation. 


STEVEN'S Data Look 


«++ @ must 
for your 
reference file 


$joo 

Puts interpretive 
data at your finger 
tips. 144 pages of 
technical data... information on float 
wells and recorder installations...a 
wealth of hydraulic tables and conver- 
sion tables. 


Order Your Copy Today 


LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


4445 N. E. Portland 13, Ore. 


Literature Available 
(Continued) 


CARBON Monoxipe Detector—Bulle- 
tin 201 describes a carbon monoxide de- 
tector for protection wherever carbon 
monoxide threatens Special features, 
functional description, components, speci- 
fications, suggested installations, etc., are 
included. Taller & Cooper, Inc. 75 Front 
St., Brooklyn, N. Y. 


DRAWING AND DRAFTING SupPLiES--A 
Hi0)-page catalog describes a complete selec- 
tion of drawing and drafting supplies 


The Alvin Company, Windsor, Conn. 


Ligum anp Gas Measure 
ment and coatrol of liquids and gases for 
water and sewage works, power and proc- 
ess industries calls for compact equipment 
capable of performing exacting tasks 
Equipment of this nature is described in a 
general catalog No. 003. The complete 
and well illustrated booklet containing 
32 pages, lists many types of controllers, 
gauges, manometers, valves, venturi tubes, 
etc. Descriptions of the units, their oper- 
ating characteristics, construction details, 
mountings, specifications and other data 
of interest to consulting plant engineers, 
purchasing engineers and operating per- 
sonnel are listed. Simplex Valve & Meter 
Co., 68th and Upland Sts., Philadelphia 42, 
Pa. 


Wetpinc Accessories A welding ac 
cessories catalog which offers customers a 
complete line of such and 
makes ordering and shipment a vastly 
speeded operation, has been issued. The 
“package buying’’ method offered by the 
l6-page catalog is backed up by speedy 
shipment from stock on the same day 
orders are received, the division reports 
A. O. Smith Corp., 3533 N. 27th St., 
Milwaukee 1, Wis. 


accessories 


TRENCHLINER The Model 250 Trench- 
liner is fully described in a 1l6-page cata- 
log, attractively printed and illustrated to 
show in detail some of the Trenchliner 
features that provide greater production 
speeds and more versatile trenching opera 
tion. Koehring Company, Milwaukee 16, 
Wis. 


Company Pusiication-- The first issue 
of the Rodney Hunt Machine Company's 
new house organ is now available. It will 
be published every other month. Edi- 
torially, it will attempt to treat each de- 
partment of the business with one article 
in each issue, and carry some special story 
about Orange ( Mass.) with which Rodney 
Hunt has been identified for 13 years more 
than a century. An article on the new 
bottom-seating sluice gate which improves 
flow characteristics is included in the pub- 
lication. Rodney Hunt Machine Co., 
Orange, Mass. 
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The 6th edition, 1953 issue, of 
STANDARD SPECIFICATIONS 
FOR HIGHWAY BRIDGES is now 


available. The new edition is 


completely revised and aug- 
mented to include practices and 
methods adopted by the Amer- 
ican Association of State Highway 
Officials. 
engaged in structural work should 


Every active engineer 


have this new edition in his library. 


Order direct from 
AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS 

917 National Press Building 
Washington 4, D. C. 


PRICE PER COPY—S4.00 


Read 


APPLIED 
MECHANICS 
REVIEWS 


To critically survey the important 
literature d in 525 engi 
ing and scientific journals, in new 
books, and in reports of research 
agencies of 28 countries. 


For keeping abreast of significant ad- 
vances throughout the whole field 
with a minimum of time. 


See for yourself how easy it is to 
follow major developments with 
the aid of APPLIED MECHANICS 
REVIEWS by reading the next 
seven issues. Arrange to send 
for them today at a special in- 
troductory price of $4.50. 


AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St, New York 18 
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PROCEEDINGS 
AVAILABLE 


The following papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of Crvi. ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier issues 


169. Rating Curves for Flow over Drum 
Gates, by Joseph N. Bradley. 


170. Rapid Computation of Flexural Con- 
stants, by Thomas G. Morrison. 


171. Unified Mass-Transportation System 
for New York, by William Reid. 


172. Aeronautical Charting and Mapping, 
by Charles A. Schanck. 


173. Electronic Devices in Air Transport, 
by F. B. Lee. 


174. Zoning Maps for Airports, by Benja- 
min Everett Beavin, Sr. 


175. Design of Side Walls in Chutes and 
Spillways, by D. B. Gumensky. 


D-121. Discussion of Paper, Rate of 
Change of Grade per Station, by Clarence J. 
Brownell. 


D-127. Discussion of Paper, Stresses in 
Deep Beams, by Li Chow. Harry D. Conway, 
and George Winter. 


Third Notice 


176. Advances in Sewage Treatment and 
Present Status of the Art: Progress Report 
of the Committee of the Sanitary Engineering 
Division on Sewerage and Sewage Treatment. 


177. Earthquake Stresses in Shear Build- 
ings, by M. G. Salvadori. 


Rain-Gage 
Hudson, Jr.. 


178. Rainfall Studies Using 
Networks and Radar, by H. E. 
G. E. Stout, and F. A. Huff. 


179. Stiffness Charts for Gusseted Mem- 
bers Under Axial Load, by John E. Goldberg. 


180. A Direct Step Method for Computing 
Water-Surface Profiles, by Arthur A. Ezra. 


1-123. Discussion of Paper, Long-Period 
Waves or Surges in Harbors, by John H. Carr. 


L-126. Discussion of Paper, Variation of 
Wind Velocity and Gusts with Height, by R. H. 
Sherlock. 


Horizontally 
Cutts. 


D-128. Discussion of Paper, 
Curved Box Beams, by Charles E. 


Second Notice 


181. Slackwater Improvement of the Co- 
lumbia River, by 0. E. Walsh. Navigation on 
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five months following the date of issuc. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 120. 


the Columbia River and its tributaries has for 
many years been of considerable importance to 
the economy of the basin. A description and 
history of this region are presented, and the 
slackwater improvements that have been made 
or authorized are brought to the attention of 
the profession. The effects of the 
ments are analyzed, and conclusions as to their 
(Available 


improve- 


value are presented for discussion. 
May 1.) 


182. Hipped Plate Analysis, Considering 
Joint Displacement, by Ibrahim Gaafar. The 
study of hipped plates has omitted proper 
considerations of the effect that the relative 
displacements of the may have when 
determining commonly ac- 
cepted methods. 
an analysis can be 
values that closely 
mental results; and he indicates the magnitude 
of error possible if such a correction is ignored. 
The assumptions behind the author's theoreti- 
cal development, and the experimental results 
that he presents should prove of great interest 
to the profession. (Available May 1.) 


joints 
stresses by the 
The author shows how such 
stress 


corrected to give 


more coniorm to experi- 


183. Group Loadings Applied to the Anal- 
ysis of Frames, by I. F. Morrison. In an effort 
to decrease the time-consuming labor involved 
in analyzing highly indeterminate structures, 
the author presents the theory upon which rests 
the method of group loading. Group loadings 
are used for reducing a set of simultaneous 
equations to a set of one-term equations which 


are easily solved. The author indicates, in 
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several examples, how the theory may be ap- 
plied most effectively. This involves judicious 
choice of the primary structure at the start of 


computations. (Available May 1.) 


184. Dam Modifications Checked by Hy- 
draulic Models, by E. S. Harrison and Carl E. 
Kindsvater. A review of hydrologic and struc- 
tural conditions pertaining to Bartlett's Ferry 
Dam, after the dam had been in service for 
twenty-five years, showed that major struc- 
tural modifications were advisable. Chiet 
among these was the addition of prestressed, 
reinforced concrete buttresses to the concrete 
spillway. Questions regarding the hydraulic 
characteristics of the modified spillway 
prompted the model studies described in this 
paper. Results of uplift measurements on the 
dam, a description of the structural modifica- 
tions to the dam, and a description of the model 
tests are presented for discussion. (Available 
May 1.) 


185. Nonelastic Behavior of Bridges Under 
Impulsive Loads, by S. J. Fraenkel and L. E. 
Grinter. For the case of simple-span bridges 
with deformations extending into the plastic 
range, the authors present a procedure for pre- 
dicting the effects of bridge loads such as 
might be produced by an atomic explosion. 
Loads which vary with time and many other 
variables may be introduced into the problem. 
The particular loading studied is produced by 
a nominal atomic bomb vertically above mid- 
Important considerations in determin- 
sustained are the span, the 
the deck elevation, and the 
(Available May 1.) 


span. 
ing the damage 
mass of the bridge. 
type of structure. 


186. Settling Rates of Suspensions in 
Solids Contact Units, by A. A. Kalinske 
Accurate knowledge of the settling charac- 
teristics of various suspensions is of special 
importance in the upflow type of clarification 
equipment. The settling rates of various slur- 
ries, suspension, and sludges determine the per- 
missable upflow rates in such units, and also 
the methods and equipment used in concen- 
trating the sludge to be discharged from the 
For consideration and discussion by the 
the author presents general intor- 


units. 
protession, 
mation on the settling characteristics of various 
suspensions and demonstrates the application 
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of these data to the design and operation of 
waste and waste treatment and clarification 
basins. (Available May 1.) 


187. The Equivalent Rectangle in Pre- 
stressed Concrete Design, by John J. Peebles. 
In order to facilitate the design of prestressed 
concrete beams, the author presents a method 
whereby cross-sectional shapes and dimensions 
for such beams may be selected in a manner 
similar to that used for selecting structural 
steel shapes. The procedure is reasonably 
simple, and is based on the concept of a rec- 
tangular cross-section that has the same section 
modulus as that of the beam to be designed 
This paper should help to stimulate new 
thought in a rapidly developing field. (Avail- 
able May 1.) 


188. Laminar to Turbulent Flow in a Wide 
Open Channel, by W. M. Owen. This paper 
presents theoretical equations for the velocity 
and rate of flow for laminar flow of fluids in 
rectangular channels and in channels of infinite 
width. Experimental data are studied relative 
to the determination of the critical value of the 
Reynolds number at which the flow changes 
from laminar flow to turbulent flow. Compari- 
sons of experimental results with those ob- 
tained by theory are presented tor discussion, 
and the transition range between true laminar 
flow and turbulent flow is examined. (Avail- 
able May 1.) 


1-135. Discussion of Paper, Application of 
Electronic Flow Routing Analog, by Max A 
Kohler. The electronic stream-flow analog of 
the Weather Bureau studied the 
original paper, published in June, 1952. This 
analog was found effective for river forecasts 
where the Muskingum 
applicable. 


was in 


storage equation 


The basis for the circuit used in the 


is 


analog and the methods of operating the equip- 
ment were discussed briefly in the paper, to- 
gether with an explanation of a basis for making 
analog routing 
Discussers are 

Clark 


more universally 
Alfred J 
(Available May 1.) 


applicable. 


Cooper, and ¢ 


1-136. Discussion of Paper, Steady-State 
Forced Vibration of Continuous Frames, by 
The original paper, pub- 
lished in June, 1952, described a method of 


Looney 
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analysis for the steady-state forced vibration 
of continuous frames. All members are con- 
sidered as simply supported, and the geometri- 
cal discontinuity with adjacent members is 
corrected by means of a distribution procedure. 
Discussers are: E. F. Masur, A. S. Veletsos, 
and William A. Conwell. (Available May 1.) 


First Notice 


189. Snow Hydrology for Multiple-Purpose 
Reservoirs, by H.S. Riesbol. This paper pre- 
sents criteria and examples of procedures fol- 
lowed, in their application to the determination 
of reservoir space allocations and spillway 
capacities. It brings to the attention of the 
profession those characteristics of snow that 
can be evaluated and applied to advantage, 
both from a hydrologic and an economic view- 
point, in the planning and design of multiple- 
purpose storage The writer ex- 
plains that a gap exists between detailed physi- 
cal knowledge of the processes of snow evapo- 
ration and melting and the application of this 
knowledge practical 
(Available June 1.) 


reservoirs 


design problems. 


190. Analysis of Corrective Actions for 
Highway Landslides, by R. F. Baker. A 
semi-rational approach to the correction of 


highway earth-movement failures is presented 
in this paper The analysis of these failures is 
based upon a classification system involving 
the mechanics of movement. A more general 
use of basic 
effect 


method selected is chosen not only for its ef- 


mechanics is used to estimate the 
of corrective measures and the control 


fectiveness, but also for its economic feasibility. 
The is semi-rational, and 
for general application extensive development 
and are still necessary. It 
concluded that there is a need for a rational 
and scientific approach to the analysis of high- 
way landslides. (Available June 1.) 


analysis presented 


observations is 


191. The Engineer’s Role in Metropolitan 
Traffic Planning, by Lloyd Braff 
community 


Successful 
growth depends considerably on 
The en- 
gineer must not only organize and apply traffic 
studies and design the required highway sys- 
tems, 


effective long-range traffic planning 


he must also be active in coordinating 


the work of the various branches ot 


government affected by the work. 


This paper 
describes the problems involved and cites the 
work in Dallas, Tex., as an example of the 
proper approach to solving such problems. 
(Available June 1.) 


192. Relief Well Systems for Dams and 
Levees, by W. J. Turnbull and C. I. Mansur. 
Excessive seepage and sand boils occur Ire- 
quently during high water where dams or 
levees are underlain by strata of pervious sands 
and gravels. This paper presents the results 
of an investigation in which sand models were 
used to study the following: (1) The phenom- 
ena of underseepage; (2) the use of pressure re- 
lief wells as a means of controlling underseep- 
age and sand boils along the lower Mississippi 
River levees; (3) the operation of relief wells; 
(4) the well and seepage flows; and (5) the 
landward substratum pressures with and with- 
out relief wells in operation, for various founda- 
tions, seepage entrances, and top strata. The 
conditions studied were those considered to rep- 


resent qualitatively conditions commonly 
encountered in the lower Mississippi River 
valley. (Available June 1.) 

193. Velocity Measurement of Air-Water 


Mixtures, by L. G. Straub, J. M. Killen, and O. 
P. Lamb. The insufflation of air into high 
flow-velocity streams of water is one of the 
many fluid mechanics phenomena still retarded 
in its complete analytical explanation by the in- 
adequacy of instrumentation required for ex- 
perimental This paper traces 
the development and use of a velocity measur- 
ing instrument at the St. Anthony Falls Hy- 
draulic Laboratory. The meter used in 
conjunction with a cathode-ray tube and is 


observation. 


is 


most satisfactory for laboratory investiga- 
tions. Studies indicate that the instrument 
might be used for turbulence measurements 


and velocity measurements of fluid mixtures 
other than water, and that a portable model 
may be adaptable to field conditions. (Avail- 
able June 1.) 


1-129. Discussion of paper, Analysis of 
Arch Dams of Variable Thickness, by WW. A. 
Perkins. The original paper, published in 
May 1952, related the difficulties in deter- 
mining the stresses for an arch thicker at the 
abutment than at the crown. Formulas and 
curves were presented to simplify the process 
ot determining these stresses 
Altred L. Parme, L. J. Mensch, Fairfax D 
Kirn and Gurmukh S. Sarkaria, A. C. Josephs, 
GE and W. A. Perkins 
able June 1.) 


Discussers are 


Goodall, (Avail- 


1-138. Discussion of paper. The Value and 
Administration of a Zoning Plan, by Huber 
Earl Smutz In the original paper, which was 
published July 1952, twentieth century 
progress in city planning and zoning was dis- 
with particular to zoning 
Discussers are: Henry Horowitz, and Huber 
(Available June 1.) 


in 


cussed reterence 


Earl Smutz 


1)-145. Discussion of paper, Torsion of I- 
Type and H-Type Beams, by John E. Gold- 
berg. In the original 
\ugust 1952, a review 
and 


paper, published in 
ot I-T vy 
the differential 
equation for the twisting of such sections, and 
particular solutions of the differential equation 
were presented with reference to various prob- 
lems, including that of a framed floor panel 
Discussers are: Kurt H. Gerstle, and John E. 
(Available June 1.) 


torsion ot 


H-Type sections, bask 


Goldberg. 
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Professional Services 


Listed alphabetically by stotes 


EWIN ENGINEERING 
CORPORATION 

Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates end Management Surveys, Port 
Facilities, Foundations, Industria! Plants, 

Bridges and Structures 

P. ©. Box 361 Mobile 3, Als. 


ALVORD BURDICK & HOWSON 
Consulting Engineers 

Water Works, Sewerage, Water Puri- 

fication. Sewage Treatment, Flood Relief, 

Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industriel Buildings — Harbor 
Structures— Vessels, Boats 

Equipment—Soils, Material & Chem 
ratories 

Mobile, —" New Orleans, Le. 

Washington, D Houston, Texes 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerege, Flood Control 
& Drainage, Bridges, Express Highways, 
— ‘ower Plants, Appraisals, Re- 
rts, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicego 11, lil. 
Indiana St., Greencastle, ind. 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, flood end 
erosion control, river basin development 
plenning, dems and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
Los Angeles @ San Francisco 
Portland @ Seattle @ Salt Leke City 
New York @ London 
General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


INTERNATIONA 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations —Reports—Design 
ocurement—field Engineering 

Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highweys, Tanks, and 


Structures 
Offices and Eastern 
Leboratories: Associate: 
8953 Western Ave. George R. Halton 
Los Angeles 47, Calif. Newark, N. J. 


DeLEUW, CATHER & COMPANY 


Consultin g Engineers 


Transportation, Public Transit and 
Traffic Problems 


Industriel Plants, Grade Seperetions, 
Railroads, Subways, Power Plants, 
Expressways, Municipal 

orks 


150 N. Wacker Drive, 79 McA Ilister St. 
Chicago 6, lil. Sen Francisco 2 


GREELEY AND HANSEN 
Engineers 
Thomas M. Niles, Kenneth V. Hill, : 
M. Clarke 
ese, Sewage Treatment, Refuse Disposal, 
ndustrial Wastes 


Semuel A. Groctov. Peul E. 
Water Supply, Water Purification, Sewer- 
220 S. State Street, Chicago 4, Ill. 


| HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Herze 
| E. Montford Fucik Calvin V. Davis 


Hydro-Electric Power Projects 


| Transmission Lines, System Management, 


Dams, Foundetions, Herbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 


SOIL TESTING SERVICES, INC. 
Carl A. Metz 
Theo. W. Van Zelst 
John P. Gnaedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apperatus 
4520 West North Avenue 
Chicago 39, Ill. 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 


Twinoeks 3- 4000 
1924 Broadway Oakland, Calif. 


DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Florida 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
‘orts, Harbors, Flood Control, Bridges, 
Tunnels, Highways Airports, Traffic, 

Foundations, Buildings, Reports, 
Investigations, Consultetions 


| JENKINS, MERCHANT & NANKIVIL 


Consulting Engineers 
Municipal Improvement Sewerage 
Power Development Water Systems 
Traffic Surveys Industrie! Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 

805 East Miller Street 

Springfield, Illinois 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


— Drainege — Electric Power 
— Industriel Rate Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowe 


HAZELET & ERDAL 
Consulting Engineers 
Bridges — Foundations 
Expressways — Dems — Reports 
Monadnock Block 


EUSTIS ENGINEERING 
FOUNDATION AND 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundetion Analyses Reports 
3635 Airline Highway 
New Orleans 20, La, 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, A ’ 
Industrie! and Power Plents One 
Structures 
Reports — Designs — Specifications — 
Supervision 


1304 St. Paul Steet, Baltimore 2, Md. 


IRVING B. CROSBY 
Consulting Engineering Geologist 


and R 
Dems, Reservoirs, Tunnels, oundetions, 
Non-Metallic Minerals 


Ground weter li 
Boston 8, Messechusetts 


DUFFILL ASSOCIATES, INC. 


Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


ROBERTSON a ASSOCIATES 
Consulting Engineers 


Bridges—Structures—foundetions 
Industriel Buildings & Facilities 
ighwey Planning 
Investigations—Designs—Reports 


Baltimore, Md. Richmond, Ve. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Railway Dry Docks, Dry Docks, 
Besin Dry Docks, Shipyards. 
Port Facilities 
Investigation, Reports, Design 
upervision 


238 Main St., Cambridge 42, Mass. 


FAY, SPOFFORD & THORNDIKE 


Engineers 


Bridges, Highweys and Airports 
Water Supply and Sewerage Works 
Port and Terminal Works, Industrial Plants 


Boston New York 


JACKSON & MORELAND 
Engineers and Consultants 
Desien and Supervision of Construction 


Machine Design—Technical Publicetions 


Boston New York 
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Professional Services 


Listed alphabetically by states 


METCALF & EDDY 
Engineers 


tions Reports 
wpervision of Construction 


iperation 
Management Valuation 


Statler Building 
Boston 16 


lnvesti Design 


Laboratory 


BENJAMIN S. SHEINWALD 


Architectural Consultants 
on 
Engineering Projects 
Design—Supervision— Reports 


85 South Street, Boston 11, Mass. 


BLACK & VEATCH 


Consulting Engineers 


Weater—Sewage —flectricity— Industry 
Reports, Design Supervision of Construc- 
tion Investigations, Valuation and Rates 


4106 Broadway Kansas City 2, Mo. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2 Mo. Cleveland 14, Ohio 


P.O. Box 7088 1404 E. Oth St. 


GUNITE CONCRETE & CONST. CO. 
Since 1915 
Engineers Contractors 
Design © Construction @ Reports 


1308 Woodswether Rd.. Kansas City, Mo. 
inneapolis 


Chicago St. Lowis M 
Denver Houston © New Orleans 


SVERDRUP & PARCEL, INC. 


Consulting Engineers 


Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 


Trust ., St. Lowls 1, Mo. 
Francisco 4, Cal. 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraske 


Dams, Hydroelectric Power 
Flood Contro 


EDWARDS, KELCEY AND BECK 


Consulting Engineers 


Surveys —Reports—tconomic Studies 
Transportation, Trafic Design 
Supervision Management Port and 
Herbor Works — Terminals -Expressways 
Highways Grede Seperations 
Bridges — Tunnels — Water Supply 
3 William Street 250 Avenue 
Newark 2, N. J New York 17. N.Y. 
PORTER, URQUHART & BEAVIN 


O. J. Porter & Co. 
Consulting Engineers 
Airports —Highweys Dams — Structures 
Foundetions Stabilization — Pavements 


415 Frelinghuysen Ave., Newark 5, N. J. 
New York 11, N. 


CHARLES DOWN, P. E. 
Appointments Invited 
Mail Inquiry Only 
70-41 67th Place, Glendale, L.1., N.Y. 


AMMANN & WHITNEY 
Consulting Engineers 


Design — Construction Supervision 

Bridges, Buildings, Industrie! Plants, 

Specie! Structures Foundations, 
Airport Facilities 


Expressways 
76 Ninth Avenue, 11,N. Y. 
724 €. Mason Street, Mi 2, Wis 


KNAPPEN-TIPPETTS-ABBETT 
McCARTHY 
Engineers 
Ports, Harbors, Flood Control Irrigation 
lower, Dams, Bridges, Tunnels 
Highweys 
Subways, Airports, Traffic, Foundations, 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 
West 41th York 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert ivan L. Bogert 
Robert A. Lincoln Donald M. Ditmars 
Water and Sewage Works 
Refuse Dispose! Waste 
Airports Flood Control 


624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES | 
Engineers 


Water and Sewage Works 
Industriel Wastes—Refuse 


Disposel—Municipe! Projects 
Airkelds—Industrial Buildings 

Reports — Designs —£stumates 
Valuetions—Laboratory Service 


110 Williem St, New York 38, Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 


420 Lexington Ave., New York 17, 
nN. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Foundations, 
Investigations, Reports, Design, 
tions, Supervision 


24 State St. New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dems, Docks and Foundations 


233 Broadway, New York 7, N. Y. 


Santiago, Chi San Juan, P. R. 
Havana, Cubs ima, 
Bogota, C Caracas, Venezuela 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re 
ports, Strengthening, Advisory Service 


117 Liberty Steet, New York 6, N. Y. 


ALL &@ DONALD 
ad 

Bridges, Highways, Tunnels, Air- 
ports, Traffic and Transportation 
eports, Subways, Harbor Works, 
ams, Canals, Power Projects, 
Industrial Buildings, Housing, 
Sewerage and ater Supply 

51 Broadway New York 6, N. Y. 


FRANK L. EHASZ 
Consulting Engineers 


Structures, Bridges 
sign, Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue New York 19, 


HARDESTY & HANOVER 
Consulting Engineers 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super- 
vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N. Y. 


Airports, Parkways | 


MALCOLM PIRNIE ENGINEERS 
Civil Engineers 
Malcolm Pirn: Emest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pimie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
and Rates 
25 W. 43rd Steet, New ew York 36, N. Y. 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Specie! 
Hydraulic Investigations 
New Church St. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 


JAMES M, CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


THE AUSTIN COMPANY 


Design — Construction — Reports 
Plant Location Surveys Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 


ulkheads, Drydocks, 
Soil Mechanics, Industrial 
Plents, Weter Supply, Flood Control, 
Airports, Highweys, Bridges, Power, 
Senitary & Industrie! Weste Dispose! 
Sweet New York 5, N. ¥ 


illiem Street 
Fidelity Phile. Trust Bidg., Philedelphie 


Harbors, Piers & 
Foundations, 


HAZEN AND SAWYER 
Engineers 

Richard Hazen 
Municipel and Industriel Water Supply, 
Purification and Distribution, Sewege 
Works and Waste Disposal, Investiga- 
tions, Design, Supervision of Construc- 
tion and Operation 
110 East 42nd St. New York 17, N. Y. 


HOWARD TAMMEN & 


Engineers 


Express Highways 
Administrative Services 


921 Walnut Steet 55 Liberty Steet 
Kansas City 6, Mo. New York 5, N.Y. | 


| 
Bridges, Structures, Foundations 


Alfred W. Sawyer 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage, Ref- 


use Incinerators, Industriel Wastes, City 
lanning 


50 Church Street, New York 7, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 
CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 


101 Perk Ave. New York 17,N. Y. 


SEVERUD-ELSTAD-KRUEGER 


Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings —Airports—Special Structures 


415 Lexington Ave., New York 17,N. Y. 


1. W. Avery 
Consulting Engineers 


Water, Sewerage, Garbage, Industria! 
Wastes, Valuetions—taboratories 

Leeder 

Cleveland 14,0. New York 7, N. 
CONSULTING 


© Supervision of Construction 
INDUSTRIAL BUILDINGS 
Stadiums @ Grand Stands @ Field Houses 
Air Conditioning Systems @ Bridges 
Laboratories 


The Osborn E C 
1016 Exclid Avenne Clevelond 


EDWARD J. SCHAEFER 
Consulting Ground- Water Hydrologist 


Investigations, Reports, Advice 
on 
Underground Water-Supply Problems 


607 Glenmont Ave., Columbus 14, Ohio 
Telephone Ludlow 3316 
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HAVENS AND EMERSON 
| W.L. Havens C. A. Emerson 
| 
@ Plant Leyouts—€stimates 


Professional Services 


Listed alphabetically by states 


CARPENTER, Consulting Engineer 
Investigations, Reports, Advice. 
Dams, Water Works, S Industrie! 4 “ 
D Hi. Pile Foundations, Sheet Piling, 


Cofferdems, Bulkheads, Piers, 
Bridge Decks, Bank Vaults. 
Steel Product Development 


Bridges and Airports, Traffic and Parking 
Appraisals, Investigations and Reports 


HARRISBURG, PENNA. 


- 1346 Connecticut 778 Osage Road 
Pittsburgh, Pa. Ph , Pa. 
Washington 6,D.C. Pittsburgh 16, Pa. 
MODJESKI AND MASTERS HUNTING, LARSEN & DUNNELLS 
Engineers Engineers 
G. H. Rendall J, R. Glese Industrial Plants—-Werehouses 
C. W. Henson H. J. Engel Commercial Building—Office Buildings 


Steel and Reintorced 
Design—Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 


Engineers 


Design and , of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 
St. Bidg 


. Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


Laboratories 
Concrete 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industriel Waste 
Problems, Airhelds, Refuse Incinerators, 
Dams, Flood Control, Industrial Buildings, 


Water Supply and Purification 
Sewerage and Sewage 
Valuations, Laboratory, 


City Planning, Reports, Valuetions— Planning 
Laboratory 
121 So. Broad Street, Philedelphie 7, Pa. 1312 Park Bidg., Pittsburgh 22, Pe. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pa. 


GILBERT ASSOCIATES, INC. 
Engineers @ Consultants @ Constructors 
READING, PA. 

Surveys. Design . Supervision 
Sanitary 
Industrials and Utilities 
Domestic and Foreign 


New York ‘ashington 
R Manila Medellin 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports—Highweys—Sewage Disposal 
Systems — Water Works Design and Oper- 
ation —City Planning—Municipal Engi- 
neering—All Types of Surveys 


Home Office: Rochester, Pa. 
Offices: 
Jackson, Miss. Harrisburg, Pa. 


R. C. JOHNSON 
Consulting and Designing Engineer 


Structures—Buildings, 
Hydraulic & Sanitary Control. 


1226 Bull St., Columbia 1, S. C. 


WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologist 


Underground Water Supplies. 
Investigations, Reports, Advice. 


307 W. 12th St. 


Austin 1, Texas Tel. 7-7165 


ENGINEERS TESTING 
LABORATORY, INC. 
Foundation and Soi! Mechanics 
Investigations 
Soil Borings Laboratory Tests 
Foundation Anelyses Reports 


3313 Main St. Houston, Texes 


GREER & McCLELLAND 


Consulting Foundation Engineers 


Foundation Investigations — 
soil testing — undisturbed sampling « 
core drilling 


2649 N. Main Houston 9, Texas 
98 Greenwood 


Ave., Montclair, N. J. 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Industrie! Plants, Harbors, Public Works, 
Roads, Airports, Structures, Earthworks 
Mechanical & Electrical 
Reports —Design—Supervision 
Surveys— Valuations 


Corpus Christi-Houston— Victoria, Texas 


EDWARD S. BARBER 


Consulting Engineer 
Soil Mechanics 
Foundation Problems 
Testing and Analysis 


2809-2nd Road, N., Arlington, Virginia 


PRELOAD ENGINEERS INC. 
Consultants in Prestressed Design 
Bridges, buildings, tanks, tunnels 
marine structures, pevement, pipe 


Investigations, reports, piens, spe 
cifications, construction supervision 


955 North Monroe Street 
Adlington, Va. 


BUILDING CODE REQUIREMENTS 


Excavations and Foundations 
IF YOU NEED IT IN YOUR BUSINESS— 
—Minumum safety requirements (Excavations, shor- 
ing and underpinnings). 
—Soil bearing capacities, borings and testing 
standards 
—Proportions of footings (concrete, timber, steel 
grillages). 
—Allowable pile loads and pier design. 
—Retaining-wall design criteria. 

—THEN YOU WILL NEED Manual of Engineering 
Practice No. 32, “American Standard Build- 
ing Code Requirements for Excavations and 
Foundations.” 

Price $.80 (50% discount to Members.) 


American Society of Civil Engineers 
33 West 39th Street 
New York 18, N. Y. 


Please send ASCE Manual Ne. 32. Enclose my check for $...... 


available, and their cost. 
Nome. . 

Street . 

City 


The Engineering 
Societies Library 


can be your library department. To your com- 
pany a trained staff and a fully equipped li- 
brary would be a valuable addition. Over 170, 
000 engineering texts, and files of every 
worth-while periodical are available for fur- 
ther research to meet your specific needs— 
patents, design, research, construction, and 
management problems. 
the cost of the service, and represent but a 
fraction of the value you will receive. 


The Engineering Societies Library 
33 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me information pamphlet, on services 


Charges cover only 


State. . 
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How Layne Can Help You—Water needs require long-range 
plans—for safety, dependability, economy, maintenance of ade- 
quate supply. In all such plans, Layne’s engineering skill and Undivided 


unique research facilities are at your service. 
Responsibility 


Exploration — Layne’s unmatched experience and technical 
ability assure an accurate “pin-pointing” of water-bearing 


formations before actual drilling begins. Specify « 100% Layne Well Water System 


Test Wells—Expert crews drill test holes on the site and remove In a Layne water system, the name of 
samples to be sent to Layne’s central laboratories for study. the world’s most experienced water 
Analyses—Exhaustive studies are made to determine rate of developer stands behind everything— 
flow . . . chemical content of water . . . nature of earth enginecring, labor, wells, casings, 


formations. Guesswork is removed from your planning. screens, pumps, One contract assures 


Recommendations— From all data, Layne recommends an you the finest in men and materials- 
overall plan for the best development or expansion of a water and an undivided responsibility that 
system geared to your situation and needs. assures your water supply. 


Layne Associate 
Companies Throughout 


the World 


® For Layne’s catalog on Well Water Systems 
or other information, see your nearest Layne As- 
sociate Company or write to Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenn. 


Water Wells Vertical Turbine Pumps > Water Trowtment | 
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LOCK JOINT 


CONCRETE PRESSURE PIPE 


Do you have conclusive proof of the funda- 
mental characteristics of the pipe you intend 
using in your next water works project? Are 
you certain of its advantages? Do you recog- 
nize its limitations? 

In Lock Joint’s laboratory at Wharton, N. J. 
all guess work has been eliminated. Here, Lock 
Joint Pipes of all types and designs are tested 
to determine the exact extent of their ability 
to withstand back loads, beam loads and 
internal pressures. The most efficient modern 


A. Three edge bearing test in 300,000 pound capacity 


testing machine. 


a Determining a pipe’s beam strength in 300,000 
pound capacity testing machine. 


equipment in the hands of highly trained per- 
sonnel is used to give a tangible, practical 
demonstration of the high quality built into 
every type of Lock Joint Pipe. 

These constant tests of our products are your 
assurance that, in its field, no finer pressure 
pipe than Lock Joint can be produced. Built 
in diameters from 16’’ upward and designed 
for any pressure common to water works prac- 
tice, these pipes will serve you unfailingly for 
generations. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manu- 
facture and installation of Reinforced Concrete Pressure Pipe for Water Supply 
and Distribution Maing 16” in diameter or larger, as well as Concrete Pipes of 
all types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 
Established 1905 
P. ©. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharten, N. i Turner, Kan., 
Detroit, Mich., Columbia, 8S. C. 
SEWER & CULVERT PIPE PLANTS: 
Casper, * Cheyenne, Wyo. * Denver, Col. * Kansas City, Mo. 
Valley Park, Mo. * Chicago, [ll * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. * Hartford, Conn. * Tucumeari, N. Mex. * Oklahoma City, 
Okla. * Tulsa, Okla. * Beloit. Wis. * Hato Rey, P. R. * Caracas, Venezuela 
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